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A FLOWER VEGETABLE OF THE SINGALESE 
Sesbania (Agatti) grandiflora 


Frontispiece 


Two Singalese girls of Kandy with the morning’s pick of large white flowers from the 
small rapidly-growing trees behind them. These white flowers are sold everywhere on the 
markets of Ceylon and when properly cocked they form a very delicate constituent of the 


Ceylon native curry. Small plantations which furnish the markets with this legume are 


found in Sumatra and Ceylon.. The rapid growth of the tree makes it valuable as a_ shade 
for other vegetables. There’is an attractive pink-flowered variety rather uncommon even 1n 
Cevl 1). 

This is the largest flower-vegetable I have met with in my travels and the most attrac- 
tive. Should the plant thrive in South Florida it might become a popular and unusual 
vegetable in the South although I doubt if either its Singalese name of Aaturu-murunga or 
its Tamil name of Agatti-keerai will.—David lairchild. 














4 ane eee ee ee eee 
wit 


C- 
al 
air 





——— 








WILL OF THE LATE E. D. METCALF 


Need to Defend the Bequest for Heredity 


S announced in the February 
number of the Journal, the 
American Genetic :\ssociation is 

a beneficiary under the will of Mr. 
Idward D. Metcalf, who died at 
Buffalo, Wyoming, December 21, 1927. 
\lembers of the A. G. A., whose con- 
nection with the .\ssociation goes back 
to 1921, may recall an announcement 
of a bequest to promote researches 1m 
heredity, published in the Journal for 
November of that year (p. 428). 
The announcement was incidental to 
the publication of a remarkable state- 
ment that the will contained, of the 
reasons why provision should be made 
for extending the knowledge of human 
heredity. The President of the Asso- 
ciation showed the will to Dr. Alexan- 
der Graham Bell, inventor of the tele- 
phone, who was a_ life-long student 
and investigator of heredity, and one 
of the founders of the American 
(genetic -\ssociation. Dr. Bell was much 
unpressed by the will as an example 
of remarkably clear insight, high ideals 
of responsibility, and cogent reasoning 
from causes to effects in the new field 
of eugenics where only a few people 
have been able to think clearly and to 
practical purpose. It was Dr. Bell who 
made the suggestion to the Council that 
the statement of the eugenic clauses 
of the will be published, if the author 
would give his permission. ‘The entire 
will ais published in’ the following 
pages, as it is in order that the mem- 
bers of the American Genetic -\ssocia- 
tion should be informed as to the 
nature of this bequest. 


The Will Contested 


A\s recognized in the will, under the 
laws of Wyoming the widow has the 
right to set aside the will and take halt 
the estate. At the time the will was 
probated, January 28, 1928, Mrs. Met- 
calf did so elect, so that, under the 
terms of the will, the other half of 
the estate would go to the American 
Genetic Association. But later a peti- 


tion was filed to set aside the will on 
the grounds of undue influence on the 
part of the American Genetic Associa- 
tion, and of mental incompetency on 
the part of Mr. Metcalf—as indicated 
by his interest in the improvement of 
the race through eugenic measures. 
Apparently the decision will hinge 
on whether a constructive interest in 
improving the inborn qualities of the 
race 1s to be taken as evidence of 
insanity. The will embodies the ideal 
of race improvement in a form that 
shows a remarkable grasp of the vital 
need tor eugenic research. Now a 
court of law is called on to decide 
whether this interest in the welfare 
of his fellow men is to be accepted as 
an evidence of metal incompetence. 
The contest thus becomes more than 
an attempt to override the lucidly ex- 
pressed wishes of an individual. = It 
will decide whether this first substantial 
tund specifically bequeathed for in- 
creasing knowledge of heredity is to 
be withheld for the reason that such an 
enlightened interest 1n mankind 1s evi- 
dence of unsound mind. ‘The inten- 
tion and purpose of the bequest are 
stated and based on an unusually high- 
minded philosophy of life and a deep 
sense of the responsibility and obliga- 
tion of the individual to the pioneers 
who have made possible the progress 
of mankind. Mr. Metcalf realized that 
the only practical way to repay this 
debt to those who led the way 1s not 
by the erection of useless memorials. 
Our obligation to the past must be 
met by dedicating part of our surplus 
wealth to the pioneers yet to come, 
that they may have the tools’ with 
which to work. He realized that the 
pioneer of the future must be dif- 
ferent from the rancher or the woods- 
man or the builder of highways. The 
physical world is won, but if it is to 
be held we must find out how race 
progress is to be maintained, and how 
the fatal cycle of the rise and fall of 
civilization is to be avoided. 
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More ability and originality are re- 
quired to see new facts in familiar 
things and to change commonly ac- 
cepted ideas than to go out and explore 
remote countries, or to make telescopes 
and study the distant stars. There are 
many would-be discoverers and reform- 
ers who are only wrong-minded people, 
or “cranks” as they are called, often 
with good intentions but without the 
ability to see clearly what 1s needed or to 
find the way of bringing it about. The 
men who can contribute new knowl- 
edge, insight and progressive example 
are valued as the true benefactors of 
the race. But such men may live and 
die without being understood or ap- 
preciated by any of their own friends, 
neighbors or contemporaries, and some 
of the greatest have even been perse- 
cuted and put to death, though later 
generations have honored such mar- 
tvrs to the truth for their firm con- 
victions and fearless testimonies to the 
facts that they could see while others 
could not. 

The idea and the ideal of eugenics, 
though recognized by the ancient 
(areeks, were passed by for many cen- 
turies like other “lost arts” of the 
ancient world that are gradually being 
appreciated and recovered with the 
advance of our civilization. Only a 
few people as yet are sufficiently awake 
to look out and see clearly from the 
standpoint of eugenics the profound 
changes that must occur as soon as 
the facts of heredity are well under- 
stood and appreciated in relation to 
the many problems of human welfare 
that depend essentially and eventually 
upon the character and quality of the 
race. In a new sense we learn that 
our life is more than meat and our 
body is more than raiment. One of 


the Greek philosophers condensed all 
his wisdom into a eugenic proverb, 
“The kind of people that we are 
determines our destiny.” We change 
ourselves individually but little, but as 
a people we can look out to the future 
and see that it is possible to choose 
what we are to be. It is only as we 
attain such an outlook that our parental 
instincts can be fully enlightened and 
brought into responsible relations with 
our highest ideals. 

When the eugenic doctrines were first 
put forward by Galton they might well 
have been looked upon as Utopian— 
the difficulties seemed too great for anv 
hope of practical value from the study 
of human heredity. \s our knowledge 
of heredity increased, it gradually has 
been made plain that we have in hered- 
itv the principal factor in the solution 
of many of the troubles of society. 
the Metcalf will recognizes — the 
need and the obligation, and would 
give practical support for this new 
pioneering enterprise. Thus it ts 
clear that the attack on the = sanity 
of the maker of this will is an attack 
on the basic principles of this -\sso- 
ciation. 

The regular income of the .\ssocia- 
tion is hardlv large enough to meet the 
expenses of publishing the JOURNAL. 
and a fund has been raised to meet 
the immediate expenses connected with 
the defense. It is too early to know 
just how large an outlay will be 
required to detend the will, and later 
it mav be necessary to make a gen- 
eral appeal for contributions to the 
Metcalf Defense Fund. It would be 
a disgrace and calamity to have such 
an enlightened document as the et- 
calf will declared the product of an 
unsound mind. 
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TEXT OF THE METCALF WILL 
LAST WILL AND TESTAMENT 


| Epwarp D. Mercarr, of But- 
, falo, Johnson County, Wyom- 
ing, being of sound and_= disposing 
mind and memory, do hereby make, 
publish and declare the following to 
be my last will and testament, to-wit: 
FIRST 
I hereby revoke any and all for- 
mer wills and testamentary instru- 
ments made by me, and declare this 
to be my last will. 
SECOND 
| direct my executors hereinatter 
named to pay all of my just debts as 
speedily as possible after my decease 
from. any funds or property of my 
estate that may be available for the 
purpose. The principal and only 1m- 
portant debt owing by me at the 
present time is one for ten thousand 
dollars to my sister, Mrs. Eliza M. 
Holland, of Northfield, Vermont. 
THIRD 
| hereby nominate and appoint Wil- 
bur R. Holt and Burt Griggs, otf 
Buffalo, Wyoming, or the = survivor 
of them, executors of this, my last 
will and testament, and | further nom- 
inate and appoint the Wyoming Trust 
and Savings Bank ot Cheyenne, 
Wyoming, the institution of which 
Harry B. Henderson is the managing 
officer at the present time, as trustee 
to receive my property from said 
executors and to carry into effect and 
execution the trusts hereinafter cre- 
ated. So far as may be practicable, 
[| desire my said trustee to confer and 
counsel with my said executors, even 
after their discharge. 
FOURTH 
| hereby give and bequeath to my 
niece, Mrs. Vera Dimock, of 4527 
N. 37th St.. Omaha, Nebraska, who, 
in her widowhood is making a brave 
fight to support herself and child, the 
sum of two thousand dollars, to be 
paid to her by my executors, provided 


that at the time of my decease she 
be still unmarried and dependent upon 
her own efforts for a living. 
FIFTH 

I hereby give and bequeath unto 
the American Genetic Association 
located in the City of Washington, 
District of Columbia, the sum of ten 
thousand dollars, to be invested and re- 
invested by the Council of said Asso- 
ciation and the net income therefrom 
to be used and applied by said council 
without reservation for the increase 
and diffusion of knowledge regarding 
the laws of heredity. In the event, 
however, that the said American 
Genetic .\ssociation shall cease to 
exist or to continue engaged in the 
kind of endeavor for which this fund 
is bequeathed, the total amount of this 
bequest shall revert to the Smith- 
sonian Institution located in the Dis- 
trict of Columbia to be administered 
by the Trustees of said Smithsonian 
[Institution in any way it see fit for 
the increase and diffusion of knowl- 
edge regarding the laws of heredity. 

SIXTH 

| hereby give, devise and bequeath 
unto my wite, Helen Metcalf, the 
residence property in the City of 
Buffalo, Wyoming, now occupied by 
us as a family residence, together 
with all of the furniture and personal 
property therein contained, TO HAVE 
AND TO HOLD the same unto her 
sole and separate use and enjoyment 
forever. 

SEVENTH 

All of the rest, residue and remain- 
der of my property, real and personal, 
and wheresoever situate, I give, devise 
and bequeath unto my TRUSTEE 
aforesaid, in TRUST, to carry out 
the provisions of this, my last will 
and testament according to my desires 
and wishes as hereinafter con- 
tained. 

| direct that my real estate, and 
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such other of my property as may not 
now be of the character hereatter 
described, shall be disposed of as 
rapidly as my trustee may be able to 
realize a fair price therefor, and the 
proceeds therefrom invested in se- 
curities or loans as hereinafter pro- 
vited. <All of my property of every 
nature will be found listed under ap- 
propriate headings in my ledger, with 
the approximate values, usually cost 
prices, after each and every item. 
The sum realized from the sales of 
such property I desire invested in 
first class securities like Municipal, 
Industrial and Government bonds, and 
not to exceed one-tenth of my entire 
net estate in any single security or 1n- 
vestment. A limited amount, say 
twenty per cent of the whole, may be 
invested in first class real estate loans 
in Johnson County, Wyoming, at the 
discretion of my trustee. In _ order 
more effectually to carry out the 
above provisions, I hereby authorize 
the sale of any property of my estate, 
by my trustee, without any previous 
order of court of appraisement there- 
Lor. 
KIGHTH 

The fund created by the last para- 
eraph of this will is to be devoted 
and used for beneficial purposes only, 


my wife and family and those coming 


after them to have the _ preference 
right thereto, but never under any 
circumstances is such fund to be used 
wastefully or extravagantly or under 
such circumstances as to encourage 
idle or luxurious living. This prop- 
erty represents the savings of a life- 
time of industry, economy and _ self- 
denial, and I wish it to be used wisely 
and made to count for individual 
and race betterment. 

I direct that the sum of twenty-five 
hundred dollars per annum be paid 
over to my wife, for the support of 
herself and children, so long as she 
remains unmarried. Said payments 
shall be made to her in cash quarter 
annually. Should she remarry, I di- 
rect that the annuity to her be reduced 
to the sum of twelve hundred dollars, 


likewise payable quarterly, for the 
remainder of her natural life. 

As soon as my son is old enough 
for college, I desire that he be pro- 
vided with the sum of $1,200.00 per 
annum for his use during his college 
course, to meet his necessary ex- 
penses and to enable him to pursue 
his studies, but not to enable him to 
indulge in extravagancies or lux- 
uries, should he happen to be so in- 
clined. I hope that my _ son will 
marry early, say not later than the 
age of twenty-five, and trust that he 
will marry advisedly and know that 
his chosen mate came from a_ family 
in which useful and capable men and 
women predominate. ‘To assist and 
encourage him in his chosen pursuit 
or profession, I direct my trustee to 
pay to him at the time of his marriage 
the sum of five thousand dollars. | 
also direct that for each and every 
child born to him before the termina- 
tion of the trust created by this will, 
he be paid the sum of twenty-five 
hundred dollars as soon as each such 
child shall have attained the age ot 
three years. Should my_ said— son 
develop scholarly tastes and desire to 
devote his lite to the pursuit of science 
and the acquisition of knowledge (and 
particularly along the lines of Biology 
and Genetics) and manifest a degree 
of ability along those lines, (which 
might best be judged and determined 
by his original essays and papers ap- 
pearing in scientific publications or 
hy lectures before scientific bodies), 
then and in that case | desire that 
he have all of the money that he may 
need and use to advantage in the 
pursuit of the studies and researches, 
even to the limit of the income not 
otherwise appropriated. Should he 
desire to follow some business voca- 
tion in which capital is required, lke 
agriculture, horticulture, live stock, 
mercantile or manufacturing pursuits, 
and manifest an ability in that direc- 
tion, I desire that he be paid the sum 
of ten thousand dollars out of the 
income or principal of said trust tund 
when he shall have attained the age 
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cf thirty years, and, if he make prog- 
ress in such pursuit or calling (my 
trustee to be the judge as to that) 
he shall receive ten thousand dollars 
additional when he shall have attained 
the age of forty years. If I shall 
have others sons who shall reach 
maturity, | desire that he or they shall 
receive the same benefits and_ that 
the same provisions shall apply to each 
of them as are above provided for 
my present son. 

As to my daughter and any future 
daughters born to me, I desire that 
she or they shall have the advantage 
of a higher or college education, if 
such education be of a practical or 
beneficial kind, but I do not favor a 
smattering of music and art and the 
so-called accomplishments which often 
carry with them conceits, vanities and 
tolles which later have to be un- 
learned at bitter cost. Neither do I 
want their minds. taxed with the 
study of abstruse branches of learning 
which are of but little use and some- 
times result in shattered nerves and 
weakened womanhood which lessens 
the possibility of happy and_ useful 
lives. I desire that they be taught 
the laws of health and beauty and 
how to preserve them: and also some- 
thing of the laws of heredity. I de- 
sire also that they be taught that as 
this world was created for the evolu- 
tion and development of man, their 
supreme duty and greatest glory con- 
sists in rearing of a family of noble 
sons and daughters : that the more 
nearly perfect they are themselves the 
creater the obligation which rests 
upon them in this respect. When 1t 
is remembered that college girls are 
frequently failures as wives and 
mothers; that recent statistics go to 
show that they average less than one 
child each, it will be seen that I have 
cood and. sufficient reasons for not 
wanting to devote money to. the 
conventional “higher education” ot 
women. A college education is a 
failure and race deterioration a cer- 
tainty when the daughters of the best 
families in the land fail in parentage. 


li my daughters desire the practical 
kind of education indicated, and there 
be an institution where such branches 
are taught my trustee is instructed to 
supply the means, otherwise nothing 
is to be expended for “higher educa- 
tion.” At the time of marriage my 
trustee is instructed to pay to my 
daughter or daughters the same 
amount as provided for my son, and 
for each child born to her she is to 
1eceive the same sum to be paid ac- 
cording to the same conditions as 
above provided for my _ son. 
NINTH 

At the end of fifty years after my 
death I desire that the trust aforesaid 
be ended and my estate closed, and 
that all of the residue of trust tund 
or estate be divided, one fourth to 
any sons and daughters of mine then 
living, to share said one-fourth col- 
lectively and equally; one-fourth to 
my grandchildren then living to share 
the same collectively and equally, 
providing that if there be no grand- 
children of mine then living the one- 
fourth above given to them shall go 
to any sons and daughters of mune 
then living; and the remaining one 
half of my estate I give, devise andl 
bequeath unto the American Genetic 
Association of Washington, D. C., tor 
the same uses and purposes as are 
expressed in paragraph Fiith of this 
will, and I hereby name the said 
American Genetic Association — of 
Washington, D. C. as the residuary 
legatee of all of my estate. 

TENTH 

In preparing this will I have given 
first consideration to the support of 
my wife and family, making the 
amount what I consider ample and 
making it a first len on the income 
of the estate. I have made additional 
provision for the education otf the 
children, and _ finally, in case my 
children, or any that may _ follow 
should happen to have a taste tor 
learning and the pursuit of science, 
| have made additional provision tor 
his support and assistance to the 
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end that he may pursue his studies 
unhampered by the necessity of earn- 
ing his living in ordinary though 
perhaps more productive pursuits. In 
cther words, I have made what |! 
consider the best and wisest provision 
possible and in order that my wife 
may not be tempted or influenced to 
disregard the terms of the will and 
exercise her right of election, under 
the Statute, as it now stands in the 
State of Wyoming, [| do hereby pro- 
vide and order that should she so 
elect to set aside this will, then and 
in the case she must make the halt 
of the estate so chosen and allowed 
to her by the Statute, do for not only 
her own support but that of the chil- 
dren as well, and [ will rely upon 
her natural affections to deal justly 
and equitably by them, the other halt 
of my estate in that case to go in its 
entirely to the -\merican Genetic :Asso- 
ciation for the uses and purposes as 
above specified. [ know otf no cause 
more useful and worthy than the 
cause of science and particularly that 
part of it which applies to race better- 
ment and the improvement of hu- 
manity. 





In order to make myselt better 
understood in this my last will and 
testament I desire first to explain that 
for many years I have held to the beliet 
that wealth, especially great wealth, 
in the hands of any party should be 
regarded to some extent as a sacred 
trust for it has cost the life and labor 
of some one, perhaps of many, to 
produce it. While a man has a legal 
right to do as he pleases with what 
is his own, he does not always have 
the moral right to do so. Money or 
property wisely employed benefits the 
entire community, as well as the in- 
dividual owner; unwisely employed 
it becomes a detriment to the com- 
munity, and when devoted to idleness 
and luxury, or squandered in tast and 
riotous living it becomes’ a curse to 
the one who possesses it. This is so 
well understood by many that it has 
been well said that probably the 


worst thing that could happen to the 
majority of mankind would be inherit 
wealth and to be relieved of the neces- 
sity of earning a living. Accumulated 
wealth in its power for good or evil 
night be compared to water gathered 
together in a storage reservoir; it can 
be made to turn the wheels of industry 
or irrigate a valley or do both at the 
same time, but uncontrolled and un- 
eulded it becomes a power — for 
destruction, and out of its proper 
channel it soon becomes a torrent of 
mud, polluting and destroying every- 
thing in its path. 

Another thought which has_ pos- 
sessed my mind for a long time is 
that every man_ should contribute 
something of his savings to some 
worthy cause, for it is only by so 
doing that we can repay the debt we 
owe to those sturdy pioneers otf prog: 
ress who by their unselfish efforis 
have, in all countries and ages, helped 
to make civilization possible. This 
thought has been confirmed = and 
strengthened by the conviction, strong 
in my mind, that this world with its 
vast resources and powers, must have 
heen created tor a purpose, and that 
purpose must have been the evolution 
and development of man. 

The idea that the forces and powers 
of nature, chemical, mechanical and 
electrical and all of the vast supplies 
of coal, oil and minerals, were here 
to remain forever unused and un- 
applied, is to my mind unthinkable 
and as inconceivable as the idea of a 
ereat factory, equipped with modern 
machinery, being located in an un- 
inhabited country. 

Man, then, being the object) and 
purpose of creation, it becomes our 
duty to co-operate with nature in 
hastening the day of his pertection, 
for man is a creature of evolution, 
and still an unnnished product. To 
be as brief as possible, | am now con- 
vinced from some study and mueh 
thought, that it is only by a greater 
knowledge and application of the 
laws of life and growth that man 
can hope to hasten his progress up- 
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ward toward that happy day when 
weakness and sin will be reduced to 
a minimum and when the least eff- 
cient of mankind will be the equal 
of the greatest of today. Religion 
alone can never work this change, 
for polish and refine a man as you 
will, the work has all to be done 
ever again with his son, for polish is 
not hereditary any more than _ the 
clothes a man wears. Religion at its 
best is but a crutch to help men walk, 
to aid the weak and wayward through 
this lite. 

What the world needs is a race ot 
men who are neither crippled in 
hody or mind; tor when men are born 
right, they will have no need to be 

Jorn again.” Religion can help us 
to lofty ideals but we must look to 
science to point the way to a realiza- 
tion otf those ideals. Science’ has 
achieved wonders in the development 
of plants and animals, and it is high 
time now to turn attention to man 
himself, tor he is subject to the same 
laws of lite and growth. For thou- 
sands of years nature has been sepa- 
rating the sheep from the goats in 
her own harsh way. Under primitive 
conditions the weakest and least alert 
in body and mind were the first to 
fall, and progress was rapid. But 
nature is still on the job and white 
man today is no longer surrounded 
by wild beasts and savage toes with 
whom he has to battle with bare fists, 
vet he is surrounded with even more 
destructive and insidious foes in the 
form of temptations to excesses and 
indulgencies in hundreds ot ways. 

\WWe have all observed how quickly 
the savage races have fallen when 
suddenly exposed to the vices and 
temptations of civilization, and civ- 
ilized man has by no means acquired 
immunity. In prehistoric times cer- 
tain men and families were eliminated 
on account of their physical weak- 


nesses and imperfections; now they 
are being eliminated for their vices 
and immoralities. Man-killing mon- 
sters did the work then; fool-killing 
vices do the work now. 

Under the earlier conditions man 
was refined physically; under the 
latter conditions he is being refined 
and perfected morally, for the man 
of the future must be strong in will 
power; the power of self direction 
and self control. The present age is 
perhaps the most critical and trying 
in man’s career; it is a time when 
instinct is loosing its hold and _ intel- 
ligence and will are not yet sufficiently 
developed to be a safe guide. As a 
race our present position might well 
be compared to that of the young 
ian just out of college. Parents and 
teachers have done their part and his 
future success will depend largely 
upon his own efforts. 

As a race we have been reared 1n 
the lap of nature like other creatures, 
hut the time has now arrived when 
our destiny is largely in our own 
hands and we must co-operate with 
all our strength to eliminate weakness 
and develop the “High minded man, 
with powers as far above dull brutes 
endued as brutes excel cold rocks and 
brambles rude.” Race betterment is 
the all-important work toward which 
our resources and energies should be 
directed and all other matters are 
significant only, or mainly, as_ they 
contribue to this grand purpose. 

[| trust this brief philosophy — of 
life will make me _ better understood 
by those who have known me and 
make my meaning clear in the fore- 
eoing disposition of my property. 

EXECUTED BY THE TESTA- 
TOR as his last will and testament, 
at the City of Buffalo, Wyoming, this 
December 38, 1921, in the presence 
of the subscribing witnesses. 




















PROGENY OF A SLENDER STOCK PLANT 


Figure 1 


In these 54 paper pets, 54 seeds were sown. The 48 progeny consisted of normals and 
Slenders, with two small plants of other trisomic types. Elimination of these two small 
plants, and of all plants classed as Slender, leaves 23 or 24 normal plants, of which 78 or 
79 per cent proved to be double. In the left rows of pots (numbering the nine pots 
in each row from front to back), the plants classed as normal are those in pots 3, 7, 8, 10 
(single), 13 and 18 (single). The size differences among the plants were doubtless reduced 
by the paper pots, which prevent root competition between adjacent plants. 
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CHROMOSOME-MUTANT TYPES IN STOCKS 


II. Putting a Tramp Chromosome to Work* 


Howarp B. Frost 
University of California 


OUBLE-FLOWERED © stocks 
(Matthiola incana R. Br.) are 
completely sterile, having no 

stamens or pistils in their flowers. 
They are, therefore, grown solely from 
seed of single-flowered plants that are 
heterozygous for the recessive double 
character. 

As de Vries” has stated, doubleness 
in stocks is of the kind known as 
peialomany,; the axis of the flower is 
proliferous, and bears an_ indefinite 
number of petals. The resulting mass 
of petals makes the double flower 
much more showy than the single 
flower (Figure 2), and stocks are 
therefore grown mainly for the dou- 
ble-flowered plants. 

Some varieties of stocks are homozy- 
gous (pure) for singleness, and there- 
fore produce only single flowers. In 
other varieties, called “double-throw- 
ing’ by Miss [edith R. Saunders, the 
single-flowered plants are all heterozy- 
gous for doubleness, and a little more 
than 50 per cent of their progeny, on 
the average, have double flowers.4 In 
such double-throwers the pollen trans- 
mits only doubleness, while the eggs 
transmit both singleness and = double- 
ness. Self-pollination of a  double- 
thrower is, therefore, simular in its re- 
sults to an ordinary back cross of a 
heterozygote to a pure recessive, which 
typically gives about 50 per cent of re- 
cessive progeny. 

The absence of singleness from the 
functional double-thrower pollen is pre- 
sumably due to a pollen-lethal gene (or 
genes ).’ For the present purpose, with 
the qualification stated below, we may 
represent the doubles by dd and _ the 
double-thrower singles by Dd. Self- 
pollination of the latter then gives 


Dx d=Dd (single) and d * d= dd 


(double), the double progeny being 
usually about 53 to 56 per cent of the 
total. For the excess of doubles over 
50 per cent, several explanations (1) * 
*.*) have been proposed. Miss Saun- 
ders’ hypothesis, based on her extensive 
study of the inheritance of doubleness 
in Matthiola, assumes that the double- 
thrower singles are heterozygous for 
two genes for singleness (X and J), 
which are complementary and closely 
linked. On this view, singles are X Yay 
and their (functional) pollen is all ry; 
doubles are mostly -xryvy, sometimes 
Xyry or «Yxy. <A difference in zy- 
gotic viability between singles and dou- 
bles seems to have some effect on the 
average ratio (!}+°), but does not seem 
to be the sole cause of the excess of 
doubles over 50 per cent ®& *. 

Various procedures have been prac- 
ticed by growers and users of stock 
seed, in the hope of increasing the 
percentage of the more showy double- 
Howered plants. Miss Saunders ° 
concludes that the single or double 
character is strictly determined in the 
seed, but that the proportion of doubles 
actually grown to flowering can be 
somewhat increased by discarding the 
smaller and weaker plants among the 
young seedlings. The singles average 
somewhat smaller than the doubles, and 
therefore more singles than doubles 
will be discarded. ‘There is also some 
reason to expect * ” that seed which 
gives poor germination because of old 
age or poor ripening will give a higher 
percentage of double plants, but ob- 
viousiv the use of poor seed does 
not furnish a satisfactory method 
of increasing the percentage = oft 
doubles. It 1s, of course, necessary to 
prevent pollination of parent double- 
thrower plants by pure singles; if this 


— *Paper No. 166, University of California, Graduate School of Tropical Agriculture and 
Citrus Experiment Station, Riverside, California. 
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SINGLE AND DOUBLE STOCKS 


Figure 2 


At left, a normal Snowflake plant with single flowers; at right, one with double flowers. 
The extra chromosome of the Slender trisomic (Figure 1) evidently carries the locus of the 


genes which determine whether the flowers are 


occurs the resulting I: iivbrids will all 
be singles, while part of these hybrids 
will produce no double F: progeny, and 
the rest will give only about 25 per cent 
of doubles, or even less *. Miss 
Saunders * finds that commercial va- 
rieties supposed to give doubles are 
often mixed with pure singles. 

The Tramp Chromosome in the 

Flower Garden 

One of the trisomic (extra-chromo- 
some) forms of stock described in 
Paper I of this series = gives promise 
of horticultural usefulness as a_ high- 
double race. The Slender trisomic de- 
rived from the double-thrower variety 
“Snowflake” has given (Table I), when 
selfed, a considerably higher propor- 
tion of double progeny than has normal 
Snowflake. This fact by itself seems 
to be of no practical importance, since 


single or double. 


about one-third of the progeny com- 
monly betong to the weak Slender type. 
The horticultural possibilities of the 
form depend on two further cherac- 
teristics. One of these is the possi- 
bility of recognizing and discarding 
most of the Slenders among the young 
seedlings: the other is the fact (Table 
|) that most of the normal progeny of 
STender parents are doubles.  There- 
fore, 1f the smaller plants, and espe- 
cially the plants with narrow, long- 
petioled leaves, are discarded, the rest 
should be mostly doubles. Since Miss 
Saunders has shown ” that elimina- 
tion of the smailer seedlings of normal 
parents may markedly increase the per- 
centage of doubles grown to flowering, 
it should be easy to get very high per- 
centages from Slender parents. 


Miss Saunders” shows, from her 
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special tests and trom the experience Table 1. Larger numbers from selfing, 
of a gardener, that the proportion of not yet tabulated, show similar ratios. 
doubles among the largest seedlings The ratios agree in general trend with 
produced by a sowing of a double- the theoretical ratios for random tri- 
throwing variety may be as high as 75 somic segregation, if we assume that 
to 8) per cent, although the complete all Slender parents tested have carried 
sowing 1s likely to show only about 55. only one singleness gene (formula 


per cent of doubles. As de Vries” Ddd), or one XY set of genes. Prob- 
indicates, there are some slight mor- ably DDd (or NYNY.axy) plants, like 


phological ditferences between singles I) (or XY) pollen, are unable to sur- 
and doubies as voung seedings, and it vive, 
is doubtless possible for a skilled op- There is cytological evidence #7 
erator to eliminate the singles m re which indicates that chromosome reduc- 
thoroughly than can be done by con- — tion is not random in the trisome group 
sideration of size or vigor alone. Mr. of Slender. This fact, together with 
IK. 1. KNoethen, of Riverside, Cali- the peculiar circumstances connected 
forma, states that he used to select with the disomic inheritance of double- 
stocks so as to elimimate most of the ness #1, probably accounts for cer- 
singles. Tle considered both size of tain marked deviations from the cal- 
plant and size and shape of leaves. culated ratios. Miss Saunders’ formula 
and found that satisfactory use Of gives more numerous theoretical pos- 
leat shape depended on acquaintance — gibilities than does the simpler formula 
with the characters of the particular mentioned, but on neither scheme, if 
strain employed. —\Whatever the skill one assumes random trisomic segrega- 
and care appied in the selection, the tion, do the calculated ratios correspond 
results should be better when seed well with those observed. Fortunately 
from Slender parents 1s employed. — for the horticultural possibilities of the 
since the great majority of the singles Slender form, the percentage of dou- 
are then conspicuously “labeled” by — ples among its normal progeny is very 
their slender erowth. ligcure 1 shows high (Table 1). 
progeny of a Slender parent.” ‘Successful horticultural utilization of 

The percentages of doubles given by the Slender form seems to be a matter 
Slender, both when selfed and when of popular psychology. If enough 
crossed with normal, are shown in growers of stocks would care to fol- 

*For comparable progeny of a normal parent, see Figure 2 in paper I of this heries.” 

+See also the discussion of Slender and Crenate in paper I of this series.” 

TABLE I—Progeny of Slender Parents (a) 


Parentage Slender Normal (b) 
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Slender selfed ........ 140 56) «=©42 289 87.3+1.9 207 339 3791.4 182 346 65.51.5 
Slender normal ...... 56~=—s 21 22 137 86.222.7 78 159 3292.1 78 158 6692.2 
No rmal Slender , 48 17 1 28 170 57.022.0 66 301 18.041.4 176 188 51. 6+18§ 








(a) The slight discrepancies in the totals are due to a few plants that were determined 
for Pac Pl or for trisomic character but not for both. 


(b) All plants not Slender, including a few miscellaneous mutants, are here classed as 
“normal.” 

(c) Doubles constituted 52.90 = .42 per cent of 6276 progeny of normal (Snowflake ) 
parents grown at Ithaca, New York. This percentage has been used / in calculating the 
q 
i 





probable error of the percentage of doubles in this table from S.D.“= 
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low simple directions printed on the 
seed packet as to the needed rejection 
of small and narrow-leaved seedlings, 
the use of Slender as a_ high-double 
tvpe could evidently be made very suc- 
cessful. The seed must, of course, be 
erown, in each generation, from Slen- 
der parents only, the normal singles 
being discarded. Slender forms with 
colored flowers could readily be pro- 
duced by crossing with ordinary col- 
ored double-throwers. There would be 
no more danger of deterioration through 
crossing and mixing with pure single 
forms than now prevails in the case of 
ordinary double-throwing varieties. 
There would be no need of guarded 
pollination within a Slender double- 
throwing race, for pollination of Slen- 
der by normal gives about the same 
percentage of doubles as does selfing 
of Slender (Table I). 

The may be sown broadcast 
in pans or flats, the crowded seedlings 


seeds 


selected for vigor at the first trans- 
planting, and all small) or narrow- 
leaved plants discarded at the final 
transplanting. Most of the Slenders 
can be recognized easily when the 
plants have several well developed 
leaves each. 


The Tramp Chromosome in the 
Laboratory 

In relation to the teaching ot gen- 
etics, also, these forms give promise of 
usefulness. In some respects the Mat- 
thiola trisomics seem better suited to 
this use than the Datura trisomics. 
The plants require less space and pro- 
duce much larger numbers of buds. 
The number of known genes is much 
larger in the case of Matthiola, al- 
though aside from the case ot double- 
ness little is yet known of their be- 
havior in trisomic forms. So far there 
has been found in Matthiola no case 
of uncomplicated trisomic inheritance, 
like that of purple in the Poinsettia tri- 


A Tramp Chromosome 





109 


somic of Datura.* In spite of the aber- 
‘ant ratios, however, the Slender tri- 
somic of double-thrower Matthiola has 


a special claim to consideration. Cre- 
nate, which gives similar ratios for 


doubleness, may also be used. 


In an uncomplicated case of trisomic 
inheritance, at least two stock strains 
of known composition are needed for 
the production of illustrative material, 
and repeated crossing is necessary. Or, 
if hybrids of later generations than F: 
are used as parents, they must be in- 
dividually tested to identify those of 
the desired composition. With these 


two forms of Matthiola, all that is 
needed for illustration of trisomic 1n- 
heritance of doubleness is continued 


selfing of normals and trisomics within 
one stock strain. ‘The flowers need not 
be guarded for selfing, since the ratios 
are practically unaffected by the amount 
of vicinism that occurs. The progeny 
of all normal parents illustrate one of 
the widely known cases of aberrant 
disonic ratios, and all trisomic parents 
eive the corresponding trisomic ratio. 
Both Slender and Crenate are readily 
recognized, as a rule, even as young 
seedlings. Slender is considerably the 
more vigorous and_ fertile; Crenate 
often fails to set seed unless the cli- 
matic conditions are decidedly favor- 
able. 

lf a Datura form is to be used to 
illustrate uncomplicated trisomic inheri- 
tance, Slender Matthiola can be added 
with very little labor and will furnish 
a very interesting contrast in both gen- 
etic and cytological behavior. If nor- 
mal Matthiola hybrids are to be used 
to illustrate the disomic inheritance of 
seed color, the IP: plants may be a 
Slender double-thrower and a normal 
double-thrower, thus providing at the 
same time material to illustrate the 
trisomic inheritance of doubleness. 


(seneticists who have worked on 


*Since this paragraph was written, it has been almost certainly established that the 


Narrow trisomic of Matthiola gives trisomic ratios for the purple-vs.-red genes, Bb. 


Narrow 


plants heterozygous for purple have given about 8 purple: 1 red among their normal progeny, 


instead of the usual 3:1 ratio, suggesting 


Narrow is, however, a late-flowering trisomic of relatively low fertility. 


random 


trisomic segregation in BBb_ parents. 
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Matthiola have noted certain corres- 
pondences between corolla coior and 
seed (embryo) color. Varieties with 
recessive white flower color lack sap 
color in the seeds also; their seeds are 
usually of a dull vellowish orange 
color. Qn the other hand, varieties 
with sap-colored flowers commonly 
have sap color in the embryos. © Since 
the Matthiola corolla shows a= much 
larger number of distinguishable colors 
than does the embryo, genetic studies 
of sap color have dealt mainly with 
the flowers. [Embryo color has one 
obvious advantage, however, in_ that 
the determination is made in the seed 


stage. 
Seed Color for Genetics Teaching 


Matthiola seed color gives -promise 
of usefulness in the teaching of gen- 
etics. As the embryo color is visible 
through the seed coats, capsules of I 
hybrids can be used to illustrate mono- 
hybrid and dihybrid segregation, and 
ratios for considerable numbers of I: 
embrvos are readily obtained. The ma- 
terial has one great advantage over 
maize seeds, in that embryos are em- 
ployed, instead of triploid endosperm 
tissue. (ne disadvantage is the much 
greater difficulty of obtaining I, seeds 
in quantity. However 1f a vellow-seeded 
parent is pollinated by a dark-seeded, 
shortly before the time of normal open- 
ing of the corolla, little care 1s necessary 
in manipulation, since any yellow seeds 
can readily be discarded. Further disad- 
vantages in comparison with maize are 
the ready shattering of the pods and the 
need of special treatment tf material 13 
to be examined more than once. ‘The 
much greater number of seeds per pod 
and per plant is an advantage over pea 
material. In length of growth period, 
both maize and peas have a marked 
advantage. 


For full development of the colors, 
the seeds must be well developed and 
matured. With our hybrids it seems 
to be difficult to secure material that 
permits completely accurate dihybrid 
classification, but a monohybrid cross 
between black (purple sap color) and 


orange (no sap color) gives very good 
contrast. A long growing season is 
needed, since the development of the 
seeds requires about three to four 
months after pollination. A few plants 
in eight-inch pots in a cool greenhouse 
should furnish a considerable amount 
of material, and under some conditions 
such plants can even be kept alive tor 
two years or more. 


A monohybrid cross involving one of 
the genes for presence of Sap color, 
evidently Miss Saunders’ C or K,' is 
illustrated in Figure 3. Our seed-color 
dihybrids have been produced by cross- 
ing Snowflake (flowers white; seeds 
vellowish orange) with red-flowered 
races having brown seeds; since Snow- 
Hake carries the purpiing gene /, the 
I; plants have purple flowers, and the 
seeds in their capsules (with I. em- 
bryos) are black or blackish, brown 
and yellowish orange, the ratio ap- 
proximating 9 :3 3:4. The black seeds 
produce I. plants with purple flowers, 
the brown seeds give red flowers, and 
the orange seeds give white flowers. 
If the seeds on these If; dihvbrids are 
not well ripened, accurate classification 
becomes difficult or impossible. leven 
with well colored seeds, occasional 
errors in classification have occurred, 
apparently for a very curious reason. 
There seems to be a general tendency 
for brown seeds borne on heterozygous 
purple-flowered plants (Pb) to be 
darker than those borne on red_ plants 
(bb), and somewhat frequently hybrid 
seeds classed without question as black 
have produced red-flowered I. plants. 
Since the purpling gene / presumably 
affects the color by changing the reac- 
tion of the cell sap in the direction of 
alkalinity, it seems likely that genet- 
ically red (bb) embryos on hybrid 
purple (/b) plants often undergo some 
modification of their reaction toward 
that of the surrounding maternal tis- 
sues (the seed coats and the funiculus ). 


Material for illustration of segrega- 
tion can readily be obtained from plants 
of F: and later generations, since the 
heterozygous plants can be identified 
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by inspection of a few of their seeds. 

Small quantities of seed can be fur- 
nished to teachers of genetics for the 
purposes mentioned. Seed is available 
from “Snowflake” (white-flowered dou- 
ble-thrower) Slender parents, and also 
from I: hybrids between Snowflake 


and pure single races with colored 
flowers and seeds. The available hy- 
brid parents include diploids and_ sev- 
eral kinds of trisomics (Large, Slender 
and Smooth, at least). No colored 
double-throwers have yet been used in 
crossing. 
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Waxy Endosperm in Argentine Maize 


GINC IX waxy endosperm has been pre- 

viously reported from China, Burma, 
the Philippines, and Connecticut, it may 
be of interest to call attention to the 
fact that a new locality for its appear- 
ance has been discovered. 

In 1926, while examining several 
thousand ears of corn for another pur- 
pose at Presidencia Roque Pena, in the 
Argentine Chaco, one was found that 
appeared to be segregating for waxy. 
Tests with iodine potassium-iodide so- 
lution gave the characteristic reddish 
color. KF, seeds from crosses made at 
Ithaca during the past summer (1927) 


between Argentine waxy and cultures 
derived from the Chinese waxy of 
Collins gave the same reaction. [our 
non-waxy sibs in a total of six were 
segregating for waxy. 

The variety in which it was found is 
known as Cuarenton, an orange-vellow 
crystalline flint, with which the duller 
vellow of the waxy seeds make a con- 
spicuous contrast on thoroughly ripened 
field cured ears. Whether this Argen- 
tine waxy originated by mutation or 
was brought to South America from 
China via Italy and Asia Minor, is a 
matter for speculation. Thomas Bregger. 
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PROPAGATION OF KIEFFER PEAR ORCHARDS 


Figure 4 


Two Kiefter Pear Orchards at Kinderhook, N. Y., one (above) on French roots and the 
other on its own roots. The vigor and uniformity of the trees on their own roots is in 
striking contrast to the grafted trees, some of which are dead. 






































THE IMPORTANCE OF STOCKS IN KIEFFER 
PEAR GROWING 


Harotp B. TuKEy 


Associate Horticulturist, N. Y. State Agricultural Experimental Station, 
Geneva, N. Y. 


PRACTICAL instance of the im- 
portant part that stocks may be 
playing in Kieffer pear growing 

without receiving much consideration 
is brought to attention by an unusually 
successful orchard of this variety 
growing on an unfertile, coarse sandy 
loam, at Kinderhook, New York, twen- 
ty miles south of Albany in the Hud- 
son River Valley. 

The owner, Mr. L. L. Morrell, 1s 
widely known in fruit circles for the 
remarkable uniformity and vigor of 
his trees and the almost yearly suc- 
cessful crops, quite in contrast to 
neighboring orchards which are rapid- 
ly being removed as unprofitable. Fig- 
ures will show that this orchard of 
the generally despised Wieffer has 
brought greater net returns than any 
other block of trees on the farm, 1n- 
cluding several varieties of pears, 
apples, and sour cherries. The success 
of the enterprise is due in large part, 
of course, to the ability and enterprise 
of Mr. Morrell, yet he has always 
claimed that the great difference be- 
tween his orchard and others in the 
neighborhood is in the roots upon 
which the trees are growing and not 
to any unusual cultural treatment on 
his part. 

Until recently practically all pears 
in America have been either budded 
or grafted upon imported French seed- 
lings of the common European pear 
(Pyrus communis) from which all but 
a very few of the several thousand 
pear varieties in the world have 
sprung and are familiar to all in such 
varieties as Bartlett, Bosc, Anjou, Sec- 
kel, and Winter Nelis. There are few 
exceptions to the general rule that 
commercial pear orchards in the north- 
“astern United States are on so-called 


“French roots” in contrast to roots of 
other species. Kieffer orchards have 
been no exception in this respect ex- 
cepting in Georgia and nearby South- 
ern States where this variety roots 
readily from cuttings. Varieties of 
the European pear do not root from 
cuttings, and Kieffer is propagated 
commerically from cuttings only 


where already mentioned and there to 
small extent. 


Kieffer is a hybrid pear, a cross be- 
tween the common pear (Pyrus com- 
munis) and the Chinese Sand Pear 
(Pyrus serotina), and like others of its 
class it has more in common with its 
Oriental relatives than its European 
ones. hat is, it is less subject to 
blight, more vigorous, adapted to hot- 
ter regions, and tolerant of more 
droughty conditions. The European 
pears reflect their northern French and 
Belgian origin by preferring a_ cool 
climate. Accordingly Kieffer and its 
related kinds are of value in extending 
the range of pear growing into south- 
ern latitudes and onto lighter soils. 


The trees in question were received 
from a New Jersey nurseryman, a 
relative of the owner of the orchard, 
who secured the wood from which the 
trees were propagated by personally 
visiting Mr. Peter Kieffer at Rox- 
borough, Pennsylvania, the originator 
of the Kieffer pear. When refused 
the sale of the original tree, he pur- 
chased ten dollars worth of wood, sent 
it to Georgia to be propagated as 
cuttings, and the resulting trees con- 
stitute the first orchard in Kinderhook. 
Accordingly the trees in question are 
thought to be on their own roots and 
therein they differ from those of other 
less successful neighboring orchards. 
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To further . substantiate the fact 
that these trees are on their own roots 
several stumps on interplanted “‘own- 
rooted” trees were cut through without 
finding any signs of graft or bud 
union such as can ordinarily be found 
with grafted or budded stock. More- 
over Kieffer cions overgrow French 
stock, forming a conspicuous swelling. 
None of the own-rooted trees exhibited 
any such. signs, the trunks and crown 
being smooth and symmetrical quite 
by contrast to the characteristic over- 
growths to be seen on French-rooted 
trees nearby. 


Additional evidence that the trees 
are on their own roots is given by 
an examination of suckers trom the 
roots. French roots sucker freely ancl 
send up shoots with small, somewhat 
curled, oval leaves, readily distin- 
guished from those of Wieffer. Nieffer 
roots, on the other hand, sucker little 
or none so that it is the exception to 
find an own-rooted Nieffer tree send- 
ing up suckers. This is true even 
when trees are cut down. Quite the 
Opposite, it 1s an exception when a 
Krench-rooted tree does not sucker. 
In the orchard in question suckers 
were found with difficulty while neigh- 
boring orchards were suckering freely. 
In all cases the suckers from sup- 
posedly own-rooted trees were Nieffer 
and those from supposedly French 
stock were so determined. 


The importance of the facts 1s dem- 
onstrated by the accompanying table, 
which gives the measurements of ad- 
jacent rows of own-rooted and French- 
rooted trees. The uniformity of the 
own-rooted trees is clearly shown, 
whereas the French-rooted trees lack 
uniformity and some have died. The 
difference between these two rows 1n- 
dicates the difference between Kieffer 
orchards in the Kinderhook section— 
the one vigorous, uniform, and _ profit- 
able: the other lacking in vigor and 
uniformity and containing dead and 
unprofitable trees. 


The answer is to be found partly in 
the better adaptation of the Oriental 


roots to light soils and droughty con- 
ditions, partly in the union of stock 
and cion, and partly in blight re- 
sistance. The first consideration ex- 
plains itself. As for the second, Kief- 
fer is the more vigorous growing 
stock of the two and in the north- 
eastern States is generally considered 
to make a poor union with the com- 
mon varieties of pears. This uncon- 
gveniality is probably a large factor. 
And finally Wieffer trees are more 
blight-resistant than those ot the com- 
mon pear. Suckering freely, the 
french roots are subject to the attacks 
of the blight organism  (Pacillus 
amylovorus) which thus enters and 
may eventually result in the death ot 
the tree. 


Table 1.—Trunk Diameters in Inches of Two Ad- 
iacent Rows of Kieffer Pear Trees—the One Own- 
rooted and the Other on French Roots 


(Contrasting the uniform vigor of own-rooted 
trees with the variability and death of French- 
rooted. ) 

Tree Own lerench 
No. Roots Roots 
l 9.2 5.2 
2 | 6.5 
3 8.6 5.6 
4 8.2 6.1 
5 7.38 . 
0 7. 6.3 
7 9.3 Dead 
8 8.7 ) ] 
Y 9.0 aa 
10 8.8 6.0 
ll 7.1 4.7 
12 9.2 5.4 
13 8.1 6.7 
14 7.4 6.0 
15 8.1 5.3 
16 8.9 7.1 
17 9] Dead 
18 8.8 Dead 
19 8.8 5.1 
20 8.5 6.0 
21 7.4 4.7 
22 8.8 6.7 
23 8.2 7.1 
24 8.5 6.3 
25 8.5 6.9 
26 97 Dead 
27 9.3 6.5 
28 99 8.3 
29 76 2.9 
30 9.4 ia 
31 Q 7 i] 
32 9.6 Dead 
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HUMAN HYBRIDS IN VIRGINIA 


A Review 


GROUP of three-race hybrids, 

compounded of Indian, white 

and negro blood, has been 
studied from the standpoint of soct- 
ology and eugenics.* -\ small Indian 
stock received a few early white 
crosses and several later accessions of 
low grade whites and negroes. This 
mixed community, living in a compact 
area in the foot-hills of the Blue 
Ridge mountains and socially isolated 
from its neighbors, now includes about 
S00 living members. Records were 
made of the descent and relationships 
of 658 individuals, going back through 
seven generations, for nearly 200 
vears. .\s thus presented, “The Win 
‘Tribe’ evidently is expected to com- 
pete with the Jukes and the WNallikak 
tamilies in sinister notoriety. 

The motive for writing and reading 
such books is distinetly sanitary and 
clinical, like accounts of diseases and 
morbid growths. Detailed records 
must be made before the disorders can 
be understood, the causes determined, 
and the remedies devised. No general 
statement regarding such a group of 
people could convey an adequate 1m- 
pression of their subnormal - state. 
How much of the degeneracy may be 
ascribed to hybridism, how much to 
adverse selection, and how much to 
unfavorable conditions, can only be 
determined as the facts are studied 
carefully. Vhis branch ot biology 1s 
still in a pioneer stage, with even 
the methods ot study as yet only 
partially developed. 

It is to be expected that degen- 
erative effects of hybridizing will be 
found in the later generations of 
crosses between widely different human 
races as among hybrids of different 
species of plants and animals, that 1s, 
characters of remote ancestors are 
brought into expression, and char- 


acters that are definitely abnormal. 
Such tacts forbid any confidence be- 
ing placed in the idea that fusion or 
amalgamation is to be the final solu- 
tion of the race problems, though the 
nature and extent of degeneration in 
different kinds of human hybrids have 
not been determined. 

It may be that slight infusions of 
other blood can be added to a race 
without detriment, but this is a differ- 
ent question trom forming generally 
nixed hybrid — populations. Mixed 
people of ability and character are 
found, and families that show. superi- 
ority in successive generations, but 
general results are not affected by ex- 
ceptional cases. Whether the better 
families come from more recent. or 
from more remote crosses is one of 
the questions to be considered in 
studies of race hybrids. No cases of 
special abilities are reported among 
the Wins, although a very wide range 
of physical differences is described. 
As an experiment in crossing, it may 
be reflected that the material was not 
the best of the component races, but 
this 1s not an objection to the practi- 
cal value of the results, as such mix- 
tures seldom are made with good 
material. 

Aside from race questions, account 
should be taken ot these mixed groups 
as an increasing element of the “rural 
residuals’ who are to form the future 
peasantry of America “if nature takes 
her course.” The decay of agriculture 
is inevitable if the interior people are 
to remain in the country while the 
more capable families go to the city 
and are eliminated. In many parts ot 
the United States the rural population 
already is much adulterated with de- 
fectives or deficients who produce 
children, but little else, and lack the 
initiative to move to the city. It ts 


*Esrasprook, ARTHUR H., and Ivan E. McDovucite. Mongrel Virginians—The Win 
Tribe. Published by The Williams & Wilkins Company, Baltimore, 1926. 
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self-evident that agriculture is back- 
ward in districts inhabited by people 
like the “Wins.” 

The nature of the material collected 
and the impressions gained by the in- 
vestigators, are best shown by extracts. 
The general conclusion seems to be that 
the “racial integrity” law of Virginia 
is a step in the right direction for 
avoiding further race mixtures. 

They are described variously as “low 
down” yellow negroes, as_ Indians, as 
“mixed.” No one, however, speaks of them 
as white. The Wins themselves in general 
claim the Indian descent although most of 
them realize they are “mixed,” preferring 
to speak of the “Indian” rather than of a 


possibility of a negro mixture in them. A 
few claim to be white..... (p. 14). 

Some are supposed to have only 
Indian and white blood. 

Tht greater part, however, have a triple 
mixture; Indian, white and negro.  Intellec- 
tually it is low grade but here and there 
are found family groups that stand out in 
the area; groups that maintain themselves 
with a very fair social response. In general 
the social reaction is very poor and_ the 
economic levels very low (p. 118). 

The equivocal racial status is also 
indicated by a study of the marriage 
licenses. 

... There were seven matings where 
the parents gave no color in the license ap- 
plication and all kinds of “colors” are found 
in the children. Examining the records fur- 
ther we find that eleven persons were mar- 
ried twice. Five of these were married 
with the same “color” on the license at both 
registrations. Six, however, were married 
with a “color” different at the second from 
the first (p. 176). 

Twenty-seven genealogical charts are 
given showing the supposed ancestry 
and relationships of the different 
branches of the “tribe,” with running 
descriptions of individuals. Many 
pages are filled with this dismal and 
disgusting recital, but are not without 
points of interest from the standpoint 
of heredity, in addition to their docu- 
mentary value. as racial and _ sociolog- 
ical data. 

Hal had four sisters who will be taken up 
next. Two of these are unknown except 
by name. The others are Tabitha and 
Belinda. The former born 1809, is recalled 


as a little. brown skinned, almost full blooded 
negro who, it is related, lived to be almost 


one hundred years of age. Nothing is known 
of her life other than the fact that she had 
a daughter Lillie by a negro slave, this 
daughter born about 1825. It is said that 
this child belonged to the Taylor family as 
a slave. Saul Black, a white man, came to 
Ab County from Tidewater, Virginia, and 
settled on some land in the Win Country. 
He took Lillie: whether he bought Lillie as 
a slave is not known. He kept her on his 
rented place and had several children by her. 
She was very ignorant but evidently very 
industrious. She was very black and_ had 
kinky hair. As the children grew up, she 
treated the lighter ones of the family with 
greater respect than the dark ones and would 
not permit the latter to eat at the same table 
with the light ones. This greater considera- 
tion given to the lighter colored members 
of a family is often found among the Wins 
as noted elsewhere, but this was particularly 
true of Lillie... . (p. 119). 


One member of the tribe may be 
said to have reached the stage of 
eugenic consciousness. 

Felice had one illegitimate child by an un- 
known father. This boy, Daniel Johnson, 
born 1890, is part negro and recognizes that 
he has that blood in his veins and so will 
not marry out of that race; he feels that 
none of the Wins is good enough to marry, 
hence he has remained single (p. 117). 

Consanguinous marriages are frequent 
in the Win tribe. 

.... Lhe social barrier erected in earlier 
times and still continued against the Wins 
by the whites and negroes of Ab County 
has been to a great extent the chief factor 
in forcing the Wins into matings with their 
own folks. This social barrier is not due 
to their own choosing as many of them con- 
sider it a desirable social asset to be married 
to a white person or one lighter than them- 
selves. Hence matings on the part of the 


Wins into the white are much desired (p. 


148-150). 


; Some few “stray” men have mated 
here and there. The James and the Nevins 
are low class white families. The Millers 
and Smiths came from a similar mixed area 
at Smithtown, about twenty miles away, 
also noted in this” report. The Johnson 
family in earlier days was a low grade 
white family several of whose women mated 
into the group. Sam Long was a_ white 
boy brought up in a negro family and he 
married a Brown. Practically all of the 
out matings have been into poor stocks men- 
tally. The consanguinous matings in the 
group are likewise of a poor stock into it- 
self. The number of first cousin matings 
is comparatively small. A greater number 
is found in the second cousin column and an 
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almost equal number’ in the third column 
set. A survey of the chart shows no mat- 
ings of either cousin or outbloods where 
there is apparently much difference in the 
offspring due to the consanguinity in one 
line and not in another. This is no doubt 
due to the fact that all the matings are 
from like poor stock (p. 150-1). 

.. In some of the cousin matings, the 
children vary very much in ability, as in the 
children of Ulysses Jones and Helena Ross 
where several, Owen, “C,” and “E,” are 
much better in ability than the rest of their 
sibs. The Sandy Brown-Areta Brown cousin 
mating on the other hand has produced a set 
of children all of whom are very stupid 
mentally. Other examples of this may also 
be found (p. 151). 

The Wins are very prolific, with an 
average production of 5 to 6 children 
per mother, and with only about 10 per 
cent of childless women, in compari- 
son with 22 per cent among the Jukes. 
About 20 per cent of the births are 
reckoned as illegitimate. 

.... In considering this. difference of 
fecundity which seems significant, it may be 
of value to note that practically no syphilis 
is found among the Wins while it was com- 
paratively prevalent among the Jukes. The 
secial level of the Win area in Ab County, 
as to sexual morality, has been very low. 
This region is more compact in size than 
that of the Jukes and more opportunity for 
contact between the sexes may be _ possible, 
but it would not seem that this slight differ- 
ence would influence the rate of reproduc- 
tion in illicit matings to any great extent 
(p. 147-148). 

.. The social consciousness of the Win 
region is so low that such illegitimacy, while 
a matter of common discussion is not looked 
down upon or frowned against in any way. 
The birth of an illegitimate child is taken 
as a matter of course and no social stigma 
placed upon the mother or on the putative 
father (p. 154). 

.... Many facters have led to this. The 
home conditions of the people—many of 
them living in one recom and few of them 
having more than two rooms in which to 
house a large family that may number ten 
or twelve—lead to a familiarity in sex mat- 
ters. There has been no restraint on the 
part of the older ones and no response to 
the mores can take place by the children 


where the parents have no_ such respect 
(p. 156). 


The mental attainments of the Wins, 
while showing much variation, have 
a remarkably low average. 





The highest mental age secured by any 
child was 9.2 years by “B,” then aged 11.5 


years physically and in grade four, an In- 
dian-negro mixture, more predominantly ne- 
gro. At 12.5 age she is in grade five doing 
very fair work for the grade.... It 1s 
evident that only a small proportion of the 
children in the school group are even ap- 
proximately a mental test age coincident 
with their physical age. Language difficul- 
ties did not interfere with the giving of the 
tests (p. 163). 

The few examinations made and the gen- 
eral school results found, indicate that the 
Wins from an academic point of view are 
not very capable and much below the average 
for a like school of white children. The 
fact that no one has even been to high school 
is significant. This group is composed ot 
intellects much below the average. Their 
schooling then should be practical and _ fitted 
for the lives they will live as tenant farmers 
and laborers for few of them have arisen 
from this level in which they are now and 
have been for many years (p. 168). 

To what extent these slight attain- 
ments should be ascribed to adverse 
conditions for developing individual in- 
telligence, is not considered. That the 
group traces back primarily to Indian 
women may help to explain a 
phenomenon that the authors would 
ascribe entirely to heredity. 

.. Lhe women have had little training 
in household matters—the result is poor 
living conditions. A few who have been 
trained in white homes when young keep 
better homes of their own later when mar- 
ried, depending to a great extent upon the 
husband being able to furnish one. The 
children as well as the adults are for the 
most part fed the year round on an infinite 
variety of combinations of corn and_ pork 
products. There are only two families 
which raise any garden truck and_= only 
three homes in the area keep chickens. Once 
in a while they do some trading at a country 
store but even then they cannot count money, 
making their purchases usually in terms of 
so many nickels. Very few could tell the 
value of either twenty-five or seventy-five 
cents (p. 200). 

“The persistency of Indian traits among 
the Wins appears remarkable when the re- 
moteness of pure Indian blood is taken into 
consideration. When one sees a group ot 
men walking along the country road_ thes 
will always be found parading in single file 
and for the most part noncommunicative. 
They are all very suspicious but this may be 
largely due to their geographical and_ their 
even greater psychological isolation through- 
out life. For the most part they are ex- 
tremely diffident, reserved, timid, graceless, 
taciturn and very humble. There is_ prac- 
tically no music among them and they have 





ance that the statements as to color of 
both man and woman are correct.” 
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no sense of rhythm even in the lighter 
mulatto mixtures. As is well known, the 
negro is “full” of music. Some of them 


have been given special training in music 
but no Win has ever shown any semblance 
of ability in this line. Not a single teacher 
or preacher has ever been produced by the 
group in its history and yet these character- 
istics are very typical in the negro. It 
would seem from these and many other ob- 
servations that the negro temperamental 
characteristics are completely dominated by 
the Indian (p. 201). 

Dominance of Indian characteristics 
hardly explains the musical deficiency. 
The Indian temperament is very dif- 
ferent from the negro in the way of 
being more reserved and _ less _ talk- 
ative, but Indians often have a strong 
sense of rhythm, as well as a taste for 
poetry and eloquence. Perhaps the 
musical characteres of the two _ races 
are so different that neither kind of 
musical expression appears in the hy- 
brids. The jazz movements and_ the 
Indian chants may inhibit each other 
and leave the hvbrids dumb, as when 
blue pigeons are produced by crossing 
two white varieties. 

A chapter on “Other Mixed Areas” 
enumerates and describes briefly sev- 
eral similar hybrid groups that are 
known to exist, in Virginia, Marvland, 
Delaware, North Carolina, South 
Carolina and Tennessee. Some districts 
have only a few hundred mixed people, 
others several thousands. 

Unquestionably the people covered by this 
study represent an ever increasing social 
problem in the South. Social consciousness 
has cnly begun to be awakened. Amidst the 
furore of newspaper and pamphlet publicity 
on miscegenation which has appeared since 
the passage of the Virginia Racial Integrity 
Law of 1924 this study is presented not as 
theory or as representing a prejudiced point 
of view but as a careful summary of the 
facts in history (p. 202). 

A copy of the racial integrity law is 
given as an appendix. The law pro- 
vides a svstem of registration of the 
“racial composition” of each individual 
‘Who so desires,” but “No marriage 
license shall be granted until the clerk 
or deputy clerk has reasonable assur- 


It shall be unlawful for any white person 
in this state to marry any save a_ white 
person, or a person with no other admixture 
of blood than white and American Indian. 
For the purpose of this act, the term “white 
person” shall apply only to the person who 
has no trace whatsoever of any blood other 
than Caucasian; but persons who have one- 
sixteenth or less of the blood of the Ameri- 
can Indian and have no other non-caucasic 
blood shall be deemed to be white persons. 
All laws heretofore passed and now in effect 
regarding the inter-marriage of white and 
colored persons shall apply to marriages 
prohibited by this act (p. 204). 

Another bill of the same character, 
to prevent further mongrelizing of the 
Indian and negro races in Virginia, 
came before the House of Delegates on 
February 13, 1928, but failed to pass 
by a vote of 18 to 26. According to 
newspaper reports, the bill defined as 
a negro “every person having any as- 
certainable degree of negro blood,” and 
specified that “every person not a 
colored person, having one-fourth or 
more of Indian blood, shall be deemed 
an Indian.” 

()bjection was taken to the bill on 
the ground of interfering more than 
necessary with the Indians “to make 
negroes of them.” This was con- 
sidered unjust and insulting to the 
Indian, instead of being appreciated 
as an effort to preserve the native race. 
The white race was held to be fully 
protected already under the existing 
law. “If an Indian has any drop ot 
negro blood he can not marry into the 
white race.” The new bill apparently 
is less stringent in accepting a person 
with one-eighth Indian blood as of the 
white race, whiie the existing law 
treats such persons as Indians. With 
the principle of race separation once 
adequately recognized, adjustments of 
the relations of particular groups might 
be considered with less prejudice. The 
first requirement is better knowledge 
of the biological consequences of racial 
crossing. O. I’. Cook. 
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GROWTH OF HORNS IN SHEEP 


The Affect of Castration on the Development of Horns 
in Rambouillet Ram Lambs* 


|. EK. Norpsy 


_ 


Department of Animal Husbandry, University of Idaho 


T has been known for some time 

that the interstitial cells of the 

testicles are the source of a hor- 
mone secretion which regulates the 
development of secondary sexual char- 
acters. It has also been observed that 
the removal of the testicles affects in 
a varying degree the secondary sexual 
characters, especially the horn devel- 
opment, in horned breeds of sheep and 
cattle. 

Davenport! points out that castra- 
tion lessens the growth of horns in 
sheep whereas in cattle it makes them 
slightly longer and a little more slen- 
der. Marshall- in working with the 
Herdwick breed of sheep (males only 
are horned) found that castration at 
varying ages invariably caused a ces- 
sation in the growth of the horns of 
males. Mumford® has found that 1f 
the male in the Merino breed (Males 
only are horned but females may have 
scurs) is castrated before the horns 
hegin to develop, the horns fail to 


erow and the wether remains horn- 
less, and that if the males are cas- 


trated after the horns have started to 


develop, the horns cease to grow. 
Smith? and Winters” also conclude 


that incomplete development of the 
horns accompanies castration of a 
horned ram lamb. 

Specific information bearing upon 
the introductory remarks has been se- 
cured from work on Rambouillet ram 
lambs (males have horns and 


ewes 
mav have scurs). Four ram lambs 
“ach six months of age and com- 


parable in size and sexual develop- 
ment were used in securing the data. 
Two of these were left entire through- 


out the period and will be known as 
Group |. The other two were left 
entire for three months and then cas- 
trated. They will be known as Group 
ll. The castration was performed 
just as soon as the measurements had 
been made at the end of the third 
month. Measurements were made 
every thirty days with two standard 
vernier callipers and a steel tape. The 
length was taken along the outside or 
longest curve of the horn. The diame- 
ter reading was the largest obtainable 
at the point indicated. The total 
spread between points or exterior 
horn ends was taken with a large cal- 
liper. 

When the first measurements were 
made Group | had an average horn 
length of 24.83 em. and Group II 
23.80 cm. while the largest diameter 
readings at the base of the horns were 


respectively 5.94 em. and 5.64 em. 
When comparing the total growth 


during this six months period with the 
growth made during six subsequent 
months it will be noted that the rate 
of growth 1s more rapid during the 
earlier period. 

It would seem from the data pre- 
sented in the accompanying table that 
the affect of castration is not only 
quite immediate, but also rather com- 
plete. very little growth in length or 
diameter being indicated during the 
last period. The total length growth 
in Group | for the first three periods 
was 809 em. and for Group Il 8.00 
cm. while for the last three periods 
the horns in Group | grew 6.65 cm. as 
compared with 1.68 cm. in Group II, 
only 11.9 per cent of which occurred 


*Published with approval of the Director as paper No. 55 of the Idaho Agricultural 


Experiment Station. 
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GROWTH OF HORNS IN RAMBUILLET RAMS 


Figure 5 





Contrasting horn development in two rams twelve months of age. The upper head 
shows normal growth. The lower shows the characteristic changes produced by castration 
at the age of three months, the horns smaller and less curved. 
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in the last period, indicating a signi- 
ficantly diminishing rate of growth. 

Observation and measurements were 
made on the space between the horns 
at the poll. Breeders watch rather 
carefully to get Rambouillet rams not 
“too tight” in the horn. On some 
rams the horns at this point grow so 
closely that they crowd, a feature ob- 
jected to quite severely. In Group I 
this space at the beginning of the test 
was 3.32 cm. and at the close 1.80 cm. 
In Group II the space changed from 
2.50 cm, to 1.32 cm. This tendency 
for the horns, in their development at 
the base, to grow together is rather 
apparent and would indicate the ad- 
visability of exercising precaution in 
selecting Rambouillet rams not “too 
tight” in the horn in the early stage 
of growth, 

At the beginning of the test two 
notches were made on the top side of 
‘ach horn ten and twelve centimeters 
respectively from the base, and meas- 
urements were made from the base ot 
the horn to these notches as well as to 
the tip of the horn at the end of each 
period with the result that the growth 
from the notches to the tip during the 
entire time was negligible and that the 
erowth was exclusively indicated in 
the section between the base and the 
notches. Horns in Rambouillet rams 
erow from the base only, there being 
no growth evident in horn tissue be- 
yond this point. Calliper readings 
were also made each time of the larg- 
est and smallest diameters of the horn 
at the notches which also indicated 
that there was no growth in _ the 
diameter of the horn at these points. 

In conclusion it may be said that 
the castration of Rambouillet ram 
lambs reduces the growth of horns to 
about one-third in a period of four 
weeks and to about one-tenth in 
twelve weeks. Increase in diameter 
and length occurs entirely at the 
base of the horn, and growth in the 
two directions is affected similarly 
hy castration. While the spread be- 
tween the horn points is not so signi- 
ficant because of the varying tendency 
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to spiral, the data is given in the table 
as it suggests the trend indicated in 
the other measurements. 


TABLE I.—Growth of Horns on Rambouillet Ram 
Lambs by Thirty-day Periods in Centimeters 
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GROWTH CUURVES OF HORNS 
Figure 6 


Showing very marked change in growth 
rate produced by castration. 
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Diameter at Base 
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Spread between horn points 
l ID We we £26 2 l 9 85 75 70 70 80 
2 24 30 35 £.9* 04 Ol 2 115 86.98 90 .43* .24 13 
Literature Cited 

1. Davenport, FE. 1907. Principles of Breeding. Ginn and Company. 

2. MarsHatt. 1912. Proceedings Royal Scciety. London, ser. B. 85. 

3. Mtumrorp, F. B. 1917. The Breeding of Animals. MacMillan Company. 

4. Smitrn. F. 1921. Veterinary Physiology.. 

5. Wuntrers, LAwRENCE M. 1925. Animal Breeding. Jchn Wiley and Sons. 


Human Genetics 


Ie Baur, E. FiscHer uUnp IF. LENz, 
MIENSCHLICHE [ERBLICHKEITSLEHRE 
UND  NERRASSENHYGIENE, J,AND ¥ 


MIENSCHLICHE ERBLICH KEITSLEHRE. 


3. Auflage. Pp. 201. Price 1s 
marks. Munchen, 1927. 


Since this book, probably not only 
in Germany, 1s accepted as the standard 
textbook of human genetics, its new 
edition scarcely needs to be recom- 
mended. Little had to be changed in 
the first part of the book which gives 
Ix. Baur’s outlines of general genetics. 
This chapter is a veritable model of 
clarity and conciseness. In the second 
part I. Fischer discusses the racial 
characteristics of man. It includes a 
critical review of the different consti- 
tutional types and their value for 
anthropological classification. The fore- 
word also announces a new_ chapter 
dealing with the blood groups and 
their racial significance; unfortunately, 
this discussion seems to have been 
omitted in the text. The three con- 


cluding parts of the book (all by F. 
patho- 


lenz) concern the inherited 


logical characters, the methods of re- 


search of human genetics, and the 
inheritance of mental traits. These 


chapters have undergone considerable 


change and increase. Many new 
tanuly trees and much of the more 
recent literature have been included. 


The part dealing with the inheritance 
of pathological traits undoubtedly is 
the most complete source of up-to- 
date intormation of its kind. Geneticists 
interested in| human inheritance will 
be particularly grateful for — the 
author's clear and detailed accounts 
of the medical and pathological side 
of the problems; this, especially since 
it is of the greatest importance that 
students in this field familiarize them- 
selves with all the features of a given 
trait in order to avoid the summariz- 


ing of incongruent cases which in the 


past undoubtedly has obscured — the 
mode of inheritance of many human 
traits. Since many investigators will 


refer to his first volume only, it 1s to 
be welcomed that a separate index was 
added. Walter Landauer. 

















THE EFFECTS OF A LETHAL ON THE 
HETEROZYGOTE IN MAIZE 


P. Cc, MANGELSDORE 


Texas Agricultural Expertment Station, College Station, Texas 


HENEVER a variety of maize 

is self-pollinated, a  miscel- 

laneous assortment of reces- 
sive characters, previously covered up 
by the remarkable heterozygosity 
which prevails in most varieties of 
corn, is brought to light. Most of 
these recessives have a decidedly dele- 
terious influence in the homozygous 
condition and a large majority ot 
them, particularly white seedlings and 
defective seeds, are completely lethal 
in their effect. 

It has been generally assumed that 
these recessive variations, which have 
a definite depressing influence in the 
homozygous condition must also have 
some degree of expression, however 
slight, im the heterozygote. This 
would appear to be a reasonable as- 
sumption, since complete dominance 
has proven to be the exception rather 
than the rule. 

(on the assumption that these reces- 
sive factors do have an effect when 1n 
«a heterozygous condition, and because 
they detract from uniformity, it 1s a 
common practice in corn improvement 
work, to remove them permanently 
from the germplasm by inbreeding. 
This has brought up the question of 
the effect of removing the recessives 
on other genetic factors in the germ- 
plasm. Lindstrom’ suggests that these 
factors may be linked with other fac- 
tors that are especially favorable for 
erowth and development, and _ that 
the removal of the recessives may re- 
sult in the permanent loss of closely 
linked groups of superior genetic tfac- 
tors. Mangelsdort* has pointed out, 
however, that these lethal and semi- 


*A word of appreciation is due the Connecticut Agricultural Experiment Station 
permission to publish these data which were obtained by the writer while a member of its 


staff 


lethal factors may persist through link- 
age with other deleterious factors 
thus tending to keep short sections 
of the chromosomes which bear them 
In an enforced state of heterozygosity. 
Such a condition would permit the accu- 
mulation of inferior factors rather 
than superior ones. 

The possibility of this — situation 
has already been demonstrated in 
other organisms. Muller’ calls atten- 
tion to the protection which balanced 
lethal factors afford to other mutative 
changes during evolution and regards 
the process as a form of “chromosome 
degeneration.” Shull® states that non- 
lethal torms of Oenothera are usually 
inferior in vegetative vigor, rapidity 
of development, or degree of fecund- 
ity to the lethal bearing types. 

Betore proceeding further with these 
theoretical considerations, important 
though they be, it would seem ad- 
visable to determine definitely wheth- 
er or not recessive variations in maize 
do have an effect in the heterozygote, 
and how great this effect it. 

Previous Studies 

Lindstrom,” in recording the in- 
heritance of white seedlings in maize, 
states that: “it has been observed that 
plants heterozygous for the ]1” factor 
are slightly less vigorous than normal 
green plants—the plants show a ten- 
dency toward producing only a single 
stalk which finds great difficulty in 
standing up in a strong wind. It is 
only rarely that a sucker is_ pro- 
duced.” 

Mangelsdort* measured 1047 F, plants 
of which part were heterozygous for 


tor 
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one defective seed factor, part heter- 
ozygous for two defective factors and 
the remainder homozygous for the 
normal allelomorphs. The heights of 
these three classes were 73.85, 73.30, 
and 74.90 inches, respectively. Although 
the plants lacking the lethal factor 
proved to be the tallest, the plants 
heterozygous for one factor ranked next 
in stature, and the plants heterozygous 
for two factors were the shortest, and 
though the rank of these three classes 
with respect to stature was the same 
in two consecutive seasons, the differ- 
ence between their means was small 
in relation to the probable error and 
did not appear to be statistically sig- 
nificant. If, however, the order in 
which these three classes ranked was 
due entirely to chance we should ex- 
pect this particular ranking to occur 
only once in six trials, and to occur 
in two consecutive years, only once 
in 36 trials. In all probability, there- 
fore, the slight differences in height 
in these three classes were more than 
mere chance fluctuations. 

In both of these cases it is 1mpos- 
sible to say whether the slight differ- 
ences between Ji’w and WH or be- 
tween Dede and DeDe genotypes were 
due to the action of the recessive 
factors per se or to other factors with 
which they were closely linked. It 1s 
evident that the true effects of the 
recessive factors cannot be definitely 
determined unless all other genetic 
factors, at least all those in the same 
linkage group, are held constant. 


A Recessive Mutation In A 
Homozygous Stock 

The opportunity to test the effects 
of a recessive lethal in maize, with all 
other genetic factors remaining con- 
stant, was presented when an inbred 
strain of Chester’s Leaming, which 
had been continuously  self-fertilized 
for thirteen generations, mutated to a 
defective seed type. This mutation, 
which is briefly described in a_ pre- 
vious paper as dez, proved to be in- 
herited as a simple Mendelian reces- 
sive. A count of the seeds on nine 
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segregating ears showed a ratio of 
706 normal seeds: 254 defectives. The 
deviation from a_ theoretical mono- 
hybrid ration is 14+9.0 

The recessive seeds are character- 
ized by smaller size, shrunken and 


shrivelled condition and the absence 
of endosperm color. Both embryo 
and endosperm are present though 


both are reduced in development. The 
embryo is severely aborted while the 
endosperm is soft and chalky in tex- 
ture and very rarely contains any 
corneous starch or exhibits anv en- 
dosperm color. Of the thirteen gene- 
tically distinct defective seed types 
which the writer has studied in some 
detail, this one is the easiest to iden- 
tify. It is completely lethal in its 
effect, usually showing no getimina- 


tion whatever in the original stock, 
even under optimum — conditions. 
When defective seeds are borne 
on vigorous I; plants. however, 


their development is usually greater 
and occasionally a defective seed of 
this type, capable of germination, is 
encountered. These, however, pro- 
duce weak, abnormal, seedlings which 
soon die. Though thousands of seeds 
of this defective have been planted, 
a plant homozygous for this character 
has never been obtained. 

The genetic change which occurred 
in this old inbred strain to produce 
the characters described above, was 
apparently confined to a single factor 


locus. Segregating ears and plants 
of this strain were not different. in 


noticeable morphological characteris- 
tics from non-segregating individuals 
and it is probably safe to assume that 
the genetic constitution of this stock, 
with respect to all other genetic fac- 
tors, remained the same. Qn this 
assumption the constitution of plants 
heterozygous for the recessive factor 
or homozygous for its dominant. al- 
lelomorph is as follows: 
Homozygous—DeDeAABBCC—NN 
Heterozygous—DedeA ABBCC—X NX 
In this factorial representation dec 


indicates the gene for defective seeds, 
De its normal allelomorph, while the 
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DAYS AFTER PLANTING 


GROWTH OF TWO CLASSES OF 


PLANTS 


Figure 7 


In every measurement except the final one, the plants lacking the lethal 


slightly superior to those which carried it. 
ABC-—X_ represent 
genetic factors involved. 
Effects of A Single 
Gene 


factors all other 


Measuring the 


Instead of measuring the effects of 
this gene on plants of an inbred strain 
which are considerably below normal 
in vigor and productiveness, it was 
considered more advisable to test its 
action in normal, vigorous [| plants. 
For this reason the inbred strain car- 
rying the lethal factor was crossed 
with another inbred strain, which for 
all practical purposes was also homo- 
zvgous in all its factors. 





factor 


were 


The I; plants from such a combina- 
tion are expected to be heterozygous 
for a large number of their genetic 
factors. They are, however, uniform 
in constitution with the exception that 
half of them are heterozygous for the 
lethal factor and half are homozygous 
for its dominant allelomorph. The 
genetic constitution fo these two 


classes of Fi hybrids may be repre- 
sented as follows: 

Homozygous—DeDeAA' BB'’CC’—X X" 

Heterozygous—DededA A’ BB'’CC’—X X’ 

In all of their genetic factors except 
the Dede pair these two classes are 
identical. Any differences between them 
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may, therefore, be assumed to be the 
result of the differential effects of the 
DeDe and Dede factor combinations. 
A population of Ff: plants compris- 
ing the two classes represented above 
was obtained by crossing an inbred 
strain of Beardsley’s Leaming with 
pollen from a segregating progeny of 


the inbred strain of Chester’s Leam- 
ing. Pollen was taken from num- 
bered plants which were also self- 
fertilized at the same time to deter- 


mine their composition with respect 
to the Dede factor pair. Three ears, 
which had been pollinated by plants 
of the composition Dede were ob- 
tained. 

The seeds from these crossed ears were 
planted in 1925 in short rows on as 
uniforma piece of land as was available 
and were spaced as accurately as pos- 
sible. Three seeds were planted in 
each hill and later the seedlings were 
thinned to one per hill, the extra 
plants being removed at random, with- 
out regard to vigor, appearance, or 
other characteristics. 

The population, then, consisted of 
KF: plants, fully as vigorous as ordin- 
ary open-pollinated maize, and _ all 
identical in genetic constitution ex- 
cept that half of them, theoretically, 
were DeDe and the remainder Dede in 
composition. Since these two geno- 
types were distributed throughout the 
held entirely at random, there was 
little opportunity for soil variability, 
or other environmental variations to 
affect the results. 

Experimental conditions in this test 


were almost ideal. The season was 
excellent and the plants developed 
normally, every plant in the field 


reaching maturity. No insect damage 
occurred and only one plant was _ 1n- 
jured by smut. Grain production was 
confined to a single, well developed ear 
on each stalk. No second ears were 
produced except on one plant. 

The plants were first measured at 
33 days after planting and ‘at regular 
ten-day intervals thereafter until ma- 
turitv. ‘Time of anthesis was recorded 


by dating and tagging, every 24 hours 
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during the blooming season, all plants 
which had begun to shed pollen. All 
these data were taken before the 
DeDe and Dede plants could be dis- 
tinguished and there was no oppor- 
tunity for a personal factor to affect 
the results. 


When mature, the ears were har- 
vested, measured and weighed. After 


all data had been recorded the plants 
were classified into homozygous and 
heterozygous on the basis of their 
segregation for defective seeds. The 
ears had not been self-pollinated but 
since the pollen mixture in this field 
comprised, theoretically, three-fourths 
of the pollen carrying the De factor 
and one-fourth the de factor, it was 
to be expected that half of the ears 
would have approximately one-eighth 
of their seeds defective, and that the 
remaining ears would exhibit only 
normal seeds. All ears which showed 
any defective seeds were classified as 
Dede; ears which bore only normal 
seeds were called DeDe. There is of 
course, the possibility. that a plant 
of the composition of Dede, because 
of its chance position among a group of 
DeDe plants, would receive a prepon- 
derance of De pollen grains and would 
show no defective seeds. The distri- 
bution of a sample of 50 segregating 
‘ars with respect to the number of 
detective seeds per ear, indicates that 
this possibility is remote. Only two 
ears in 50 had less than fifteen and 
only one additional ear had less than 
20 defective seeds, as shown in Table I. 

A total population of 202 plants of 
this was grown to maturity. 
Two of these were discarded in anal- 
izing the data; one because it had 
smut and bore no ear, the other be- 
cause it produced two small ears and 
was not directly comparable in leneth 
and weight of ear with the remaining 
plants, all of which were free from 
smut and bore a single, well-filled ear. 


CTOSS 


Of the remaining 200 plants, 96 
were segregating and 104 were not. 
The deviation of this ratio from the 
theoretical 1:1 ratio is well within 
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the limits of random sampling, being 
less than the probable error. 

Differences Between Homozygous 

and Heterozygous Plants 

The height of the homozygous and 
heterozygous plants at 
stages of development is shown in 
Table II. The first four measure- 
ments were made to the tip of the 
longest leaf on each plant; the two 
last measurements to the base of the 
tassel. This abrupt, though necessary 
change in the basis of measurement 
probably accounts for the - slight 
change in the direction taken by a 
erowth curve plotted from the meas- 
urements in Table II and illustrated 
in Figure 7. 

It is evident that the eDe plants 
were slightly taller than Dede plants 
at every period when measurements 
were made, except the final one. In 
only one case, however, the height at 
33 days, is the difference between the 
two classes more than three times the 
error. It would appear that there was 
a real. ditference between the DeDe 
and ede plants in the earlier stages 
of development and that this differ- 
ence was gradually overcome later, the 
successive differences between the two 
classes being 1.01, .98, .64, and .57 
inches or 4.6, 2.9, 1.1, and .7 per cent, 
during the period that measurements 
were taken to the tip of the longest 


successive 


leat. When the plants reached their 
maximum stature Dede plants were 
actually slightly taller than DeDe 


plants, though the difference between 
the two classes, .94+.467 inches, 1s not 
significant. 

The frequency distribution for num- 
ber of days to anthesis is shown in 
Table Ill. The DeDe plants came 
into bloom shghtly earlier than did 
Dede individuals but here, again, the 
difference, .53.255 days, is not sig- 
nificant. 

Nor is there a significant difference 
between the two classes in length and 


weight of ears, although ‘the DeDe 
plants are, in both cases, slightly 


superior to those of the Dede class, 
as set forth in Tables IV and VY. 
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The data on weight of ears may be 
open to objection because the segre- 
gating ears all bear some detective 
seeds. Since the weight of defective 
seeds is only a fraction of that of 
normal seeds, it might be supposed 


that the presence of 36.6 aborted 
seeds, the average number per ear, 
would cause a_ significant reduction 


in the total weight of the 
To arrive at 
extent of 


ar. 
some estimate of the 


this reduction, two groups 
ot ten kernels each were removed 


from 50 of the segregating ears. One 
of these groups included a detective 


seed with nine normal kernels sur- 
rounding it. The other group = con- 


sisted of ten normal kernels, unaffected 
by the presence of defective seeds. 
The total weight of the 50 groups 
of ten normal seeds each was 108.0 
grams or an average weight per seed 
of 336 mg. The total weight of the 
50 groups each containing nine norma! 
and one defective seed was 162.3 
grams with an average weight of 340 
mg. for the normal seeds and 190 mg. 
tor the defectives. Apparently the 
presence of a defective seed permits 
the normal seeds immediately sur- 
rounding it to attain a greater de- 
velopment. In any case the presence 
of 50 defective seeds in the second 
group caused a total reduction of only 
5.7 grams or a reduction of 114 me. 
for each defective seed present. The 
average number of defective seeds on 
these 50 ears was 36.0 so that the 
total reduction in weight, due to their 
presence was approximately 4.17 grams 
or .15 ounces per ear. This is prob- 
ably the maximum reduction. It 1s 
possible that the loss in weight due 
to the defectives is completely com- 
pensated by the increased develop 
ment of other kernels on the same ears, 
and not included in’ the measured 


groups. 

In earliness of blooming, length and 
weight of ears, height of plant in the 
first five periods of measurement, all 
characters by which vigor in maize 
may be measured, the DeDe_ plants 
proved to be slightly superior to Dede 








Mangelsdorf: Lethal 
individuals. Although the difference 


hetween the genotypes is statistically 
significant in only one case, height of 
plants at 33 days, it seems fairly cer- 
tain that the other differences are not 
merely the result of chance fluctua- 
tions. If only chance fluctuations in 
measurement were involved it would be 
expected that the mean of the Dede 
class would be below that of the DeDe 
eenotype as frequently as it 1s above. 
This is not the case. In eight of the 
nine measurements the homozygous 
class proved to be superior to the heter- 
ozygous one. Such a distribution 1s 
expected by chance alone only once in 
approximately 57 trials. Since odds of 
22 to 1 are generally regarded as indi- 
cating significance in biological experti- 
ments under controlled conditions, it 
would seem safe to conclude that the 
differences between the DeDe and 
Dede plants, extremely small though 
they may be, are inherent and _ not 
merely due to chance errors in meas- 
urement. 

Further evidence 
sion is found in the 
ference in height between 
classes is gradually reduced and the 
reduction appears to follow a fairly 
definite trend. The possibility that 
the values have assumed this definite 
arrangement by chance alone, 1s_ re- 
mote indeed. 


for this conclu- 
fact that the dift- 


these two 


Improvement Through Elimination of 
Recessives 


[In previous observations on the 
effects of lethal factors of maize in 
the heterozygous condition, the situa- 
tion has been complicated by the pos- 
sible occurrence of other factor differ- 
ences in the same chromosome pair 
hearing the recessive gene and _ its 
normal allelomorph. Under such con- 
ditions the observed differences  be- 
tween homozygous and heterozygous 
plants cannot be definitely attributed 
to the effects of the recessive factors 
in question. 


In the experiment recorded here, 


all genetic factors with the exception 
ot the Dede 


pair were constant. The 
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two genotypes comprising the popula- 
tion were distributed at random 
throughout the field and all of the 
data were recorded before the two 
types had been identified. Any ob- 
served differences between the two 
classes of F: plants can, with a rea- 
sonable degree of confidence, be at- 
tributed to the action of the de gene 
in a heterozygous condition. 


It has been shown that the DeDe 
plants were slightly superior to those of 
Dede composition in height of plant at 
five different periods of development, in 
earliness of blooming, and in length 
and weight of ears. The significance 
of these small differences has been 
fairly well established. It would 
appear safe to conclude from these 
facts that this recessive lethal factor 
does have an effect in the heterozyous 
condition and that this effect 1s ex- 
tremely slight. 


Since the reduction in vigor and 
productiveness resulting from the pres- 
ence of the lethal factor slight 
in heterozygous plants, it becomes 
almost negligible when applied to an 
entire crop. Hutchison’ and Mangels- 
dort? have found that in ordinary 
open-pollinated varieties of maize, 
one plant in thirty, on the average, is 


IS SO 


heterozygous for a_ defective seed 
factor. The detective seed, studied 
here, caused a reduction of 4.2 per 
cent in the yield of heterozygous 


plants. It under natural conditions 
it occurred in only one plant in thirty, 
it would reduce the yield of the entire 
population only 14/100 of one per 
cent. 

To account for an increased yield 
of 20 per cent over the original vari- 
ety when two inbred strains from that 
variety are re-combined, approximate- 
ly 120 recessive factors with an effect 
equal to that shown by this detective 
seed tactor would have to be elimin- 
ated from the germplasm, if the in- 
creased yield has been entirely due to 
the removal of deleterious recessives. 

It is possible, of course, that other 
recessive factors have a greater effect 
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Table I. Number of defective seeds on open=-pollinated Dede plants. 








Mid-class values 


No. of plants 


15 18 23 28 33 38 43 48 53 58 63 68 


2469 7 86 4 6 @ 1 §$§ i 
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Table II. Stature of DeDe and Dede Plants at successive stages of development 
| Height in inches at 33 days 
Genotype] Iz 15 IS 21 2a 27 xX an Relative 
Debe 2 4 15 %4 368 10 1 104] 21.92+.219] 100.0 
Dede 1 6 32 23 24 10 96} 20.91+.239 95.4 
~ Difference 1.01 +.323 4.6 
| Height in inches at 45 days 
Zl 2% at 30 oo 06 oO0 eo 
Del 2 2 3 17 2 41 13 Jd 104] 33.95+.255| 100.0 
Dede l 13 21 25 23 12 #1 96, 32.971 .274 97.1 
__ Difference 98+ .473 2.9 
| Height in inches at 53 days 
Debe 1 5 6 11 19 19 26 l2 5 104] 57.45 2.556] 100.0 
Dede 1 2 7 16 21158 2 9 $8 96; 56.81 +.350 98.9 
con Difference 064 +.501 1.1 
Height in inches at 63 days 
DaDe l 4 5 7 620 2l 24 le 4 104[ 62.68 +.596| 100.0 
Dede 1 1 2 10 18 15 17 20 10 2 96] 82.31 +.376 99.3 
ae Differeme 057 + 547 07 
] Height in inches at 735 days | 
65 66 609 te 5 76 Bl 64 6% 90 9S 96 99 0S 105 lOO 
Rede 2i:i3:184h 8 4 4 4 9 &§ YG MUL WT Iz 31104) 93.72+.669; 100.0 
Deds. 1 123 6913 8126 9 18g 6 4] 96] 92.50+.619 98.7 
Difference 1.224 .915 1.3 
|_Height in inches at 65 days 
95 98 101 104 107 110 115 116 119 
Dede se 7 16 2 2 2 i160 @ T04/108.474 .342[ 100.0 
Dede 1 4 14 26 20 15 I o 961109.414.318; 101.0 
Difference 094 £.467 1.0 
Table III. Wumber of days to anthesis in DeDe and Dede plants. 
jid-class values in days 
~~ Dede 2 13 21 41 I5 &#.6 2 2 104[72.35 +.177[ 100.0 
Dede 1l 18 32 17 15 1 2 96|/72.88 +.186} 100.7 
Difference 0535 + -255 27 
IV. Length of ears from DeDe and Dede plants 
Mid-class values in Cm. 
Genot 18 21 22 23 24 25 26 N | Mean Relative 
a “eg 2@ 2 6 5 1? 2 2 ie 5 104[ 22.95 4.126| 100.0 
Dede 11 <4 6 8 18 27 15 15 $3 96) 22.704 .124 99.0 
Difference 025 + 0177 1.0 
Ve. Weight of ears from DeDe and Dede plants 
j[Mid-class values in ounces aa 
Genotype| 4 $5 b a 10 11.5 13 WjMean  _| Relative | 
DeDe 1 Ea aa fee 10 104]9.52 2.134] 1060.6 
Dede 1 414 28 34 14 1 96/9.12 +2116 95.8 
Difference 040 t.177 4.2° 














Mangelsdort: Lethal 
in the heterozygote than does this 
particular defective seed factor. It is 
equally probable that a majority of 
them have even a slighter effect. The 


writer? has pointed out that factors 


tor defective seeds, do not affect spe- 
cifically the endosperm or embryo but 
that those which are viable in a 
homozygous condition have a depress- 
ing effect on all stages of sporophyte 


development. These factors which 
have a general deleterious influence 
at all stages of development might 
reasonably be expected to exhibit 


a greater effect in the heterozygous 
condition than would, for example, the 
many factors for white seedlings which 
affect specifically a certain process, 
the development of chlorophyll. 

The problem, however, calls for 
additional study and it is suggested 
that other investigators take advan- 
tage of new characters which 
sionally arise by mutation in homo- 
inbred strains of maize, to 
study the effects of recessive factors 
in a heterozygous condition with all 


OCCa- 


ZVgZous 


other genetic tactors held constant. 
By utilizing these recessives betore 


other factor differences have occurred 
in the same chromosome pair and by 
comparing their effects under condi- 


Author's Note: 
mitted to the Journal of 
pers on the effects of recessive factors in the 
condition have appeared, 


Since this paper was sub- 
Heredity, two pa- 


heterozygous one 


lealing with a defective factor in maize‘: 
the other with the “glabrous” character in 


soybeans.” Both papers report reduced pro- 
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tions of genetic constancy with the 
effects of a similar group of recessives 
already present in a variety, it may 
he determine whether 
these recessives tend to become linked 
with superior factors for growth and 
development or with inferior ones. 

Ikven though they do tend to be- 
come linked with superior factors there 
is probably nothing lost in removing 
them from the germplasm. These 
factors in order to survive would need 
to accumulate only enough = superior 
factors to compensate for the slight 
depressing effect which they them- 
selves may exhibit, so that in remov- 
ing them nothing is lost nor gained. 
It, however, they survive by keeping 
short sections of the linkage group in 
a state of enforced heterozygosity and 
In so doing, permit the accumulation 
of inferior factors in this heterozygous 


possible LO 


region, then their elimination trom 
the germplasm becomes doubly 1m- 


portant. Disregarding, however, the 
sheht change in either direction which 
their elimination may have upon pro- 
ductivity, the effect of their presence 
on the uniformity of the stock, 1s still 
sufficient justification, from the stand- 
point of the practical breeder, tor 
their removal. 


in the heterozygous plants, though 
of soybeans, the difference is not 
significant. In both cases, as 
well as in the two cited above, the authors 
measured, not the effects of the recessive 
genes alonc, but the effects of the recessive 
zenes plus any associated factors with which 
they might have been closely linked. 


ductiveness 
in the case 
statistically 


Agron. 14:73-78. 
Cornell 


maize. Jour. 


(ome. Agric. 
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Jour. Heredity 11:209-277. 


The genetics and morphology of some endosperm char- 
kaxp. Sta. Bull, 279 :513-614. 
Genetic variability, twin hybrids and constant hybrids in a 
Genetics 3 :422-499, 
Ankage with lethal factors in the solution of the Oeceno- 
Linkag ith lethal factors in tl lution of the O 
Rept. 2d Internat. Congr. Eugenics 1:86-99, 
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DO POTATO VARIETIES DEGENERATE IN 
WARM CLIMATES P 


Examples of Vigorous Potato Clones in Ohio 


JoHN BUSHNELL, 
Ohio Agricultural Experiment Station 





THE OLD AND THE NEW IN POTATO VARIETIES 


Figure 9 


The Long John (above) compared with the modern Russet Rural. 


retained its vigor for 90 years in Ohio. 


KGENERACY, “running- 
out, of potato varieties is prev- 
alent throughout the United 
States, but is particularly serious in 


OT 


the southern and central regions. 
Most investigators today attribute 


, 
ad 


lo 


The Long John has 


the loss of vigor wholly to virus dis- 
eases. But in spite of the recognized 
importance of these so-called degen- 
eration diseases, the view persists that 
unfavorably high summer tempera- 
tures, entirely aside from infectious 











Bushnell: 


diseases are, in some degree, respon- 
sible for the degeneration. 

In Ohio and some other central 
states which are now certifying seed 
potatoes, the question is of particular 
interest. Certification officials pro- 
ceed on the assumption that unfavor- 
able weather conditions are not in- 
jurious to the reproductive value of 
the tubers. 

At first this assumption was based 
upon the genetic theory of the con- 
stancy of the hereditary complex in 
vegetative reproduction, rather than 
upon specific studies with the potato. 
As the work in Ohio has proceeded, 
however, the position appears to have 
heen justined by comparative — tests 
of local seed potatoes with certified 
seed from northern Michigan. Dur- 
ing four vears that such tests have 
been conducted, the disease-free Ohio 
seed has vielded as well as northern 
seed.* Due to the the difficulty of 
controlling virus diseases, the pro- 
duction of certified seed in Ohio is 
still very limited; but, aside from 
disease, there is no indication in com- 
parative tests of any degeneration di- 
rectly due to high summer tempera- 
ture. 

A Ninety-Year-Old Variety 


four vears, however, 1s an inade- 
quate period upon which to base a 
conclusion that slow degeneration is 
not occurring, Consequently, a search 
was instigated to discover potatoes 
that had been grown for long periods 
nn Ohio. The most interesting in- 
stance that has come to the writer's 
attention is an old variety, called the 
Long John, which is being grown by 
\VW. AL Lewis on his farm, ten miles 
west of \Wooster, According to Mr. 
Lewis, the variety was brought to 
this vieity from Pennsylvania by 
his grandfather, in 1836, and has been 
grown by the family tor table pota- 
toes ever since. 

A sample of the Long John was 
erown at the Experiment Station in 
1926 in comparison with the modern 
Russet Rural, the leading variety of 


Vigor of Potatoes 





Ohio. 


The 


showed no symptom of any virus dis- 


northern John 


- 


long 


ease. The tops of the old and new 
varieties were very. similar. The 
tubers of the old variety, however, 
were irregular and unattractive when 
judged by modern standards. Unfor- 
tunately, as the autumn was very wet 
and some tubers rotted in the ground 
in both varieties, ne accurate com- 
parisons of yield were possible, al- 
though there were indications that 
the old variety yielded shghtly less 
than the new. ‘This may be taken as 
evidence of degeneration; but in view 
of the fact that in the historical suc- 
cession of varieties, new varieties sup- 
plant the old, both because of su- 
perior vields as well as of superior 
quality, shghtly lower yield in an old 
Variety is certainly not conclusive ev1- 
dence of degeneration. The variety 
then stands as an example of a high 
degree of vigor after 90 years of 
adverse summer temperatures in Ohio. 


Two lesser instances may be men- 
tioned. A prominent grower of 
south-central Ohio has maintained one 
of the Rural varieties (Carman No. 
3) in a high degree of vigor for 15 
vears. In recent his vields 
have been more than 200 bushels per 
acre above the state average. His 
high vields are in part due to his 
practice of applying a straw mulch. 
In view of Emerson’s success with 
mulch in) Nebraska,y it is possible 
that the straw mulch may be partly 
responsible for the maintenance ot 
vigor in this Ohio strain. 


SCaSO1IS 


The other instance is that of a seed 
potato specialist in northern Ohio, 
who, since 1906, has produced excel- 
lent seed stock on a commercial scale. 
As a means of reducing the spread of 
virus diseases he has adopted the 
policy of delaying planting until late 
June, a practice which places tuber 
development during the cooler weather 
of late summer and fall. However, in 


some seasons hot weather prevails 
during late August and early Sep- 
tember, and as vet his stock shows 
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no sign of degeneration. At present 
his seed potatoes are widely sought 
in northern Ohio, and yield as well 
as certified seed from farther north. 

These three instances, together with 
the recent success in certifying seed 
potatoes in Ohio, are in accord with 


the view that degeneration of pota- 
*BUSHNELL, JOHN, and P. E. 
potatoes. Od/no 
vleMERSON, R. A 


Neb. 


‘TILFORD. 


mulched vs. 


1914. 


llome 


Agr. kap. Sta. Bul. 146. 
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toes is entirely due to diseases rather 
than to any direct effect of high tem- 
perature, itself, upon the hereditary 
complex. From a genetic viewpoint 
there is no reason why further efforts 
should not ke put forth to produce 
and maintain seed potatoes in_ this 
climate. 


Suggestions on the method of prcducing seed 


Agr. kxp. Sta. Bimon. Bul. 12:41-44. 
northera 


1927, 


seed potatoes for eastern Nebraska. 


Rubber Reported in the Panachee Fig 


A description and several ilustra- 
tions of the Panachee fig appeared in 
THe JOURNAL OF HereEpity tor [eb- 
ruary, 1928. A tree of this variety 
in California was reported in the news- 
papers a few months ago as contain- 
ing rubber “in commercial quantities, 
and several rubber journals copied 
the announcement, as in the follow- 
ing statement from The Rubber Ag 
for October 10, 1927. 

Initial experiments recently carried out by 
Dr. Krederick Osius, in the extraction ct 
rubber from fig trees, have proved success- 
ful, according to an Associated Press dis- 
patch from Pasadena, California. Dr. 
sius, in making his announcement, said 
that rubber in commercial quantities may 
be obtained trom the panachee, or French 
Fig, and that the eccmmon California varie- 


ties, the Kadota and the Adriatic, are being 
subjected to research processes now. He 
said he had preduced a fine piece of rub- 
ber from panachee milk. 

Since rubber is obtained from /‘icits 
elastica and many other species) ot 
Iicus and related 
rence in some ot 


genera, Its occur- 
the cultivated varie- 
ties of Ficus cerica 1s not improbable. 
In most cases only very small quanti- 
ties of rubber are likely to be found, 
but some ot the varieties may have 
richer latex, or special conditions may 
lead to the formation of usable rubber. 
Most of the figs contain weak sticky 
eums which may coagulate and show 
an appreciable elasticity for a short 


tine, but soon lose their structure and 
become very brittle when dry. 





THE ORIGIN OF CERTAIN THORNLESS 
BLACKBERRIES AND DEWBERRIES 


H. MI. BUTTERFIELD 
University of Caltfornia 


UTURE plant breeders may ben- 

eft by having a record of the 

origin of the most popular varie- 
ties of thornless blackberries and dew- 
berries. The three varieties which 
have been receiving the greatest 
publicity include the Cory Thornless 
blackberry (Thornless Mammoth), the 
VThornless .\ustin dewberry, and a 
eroup of thornless blackberry seedlings 
ordinarily classed as the Burbank 
Thornless. A brief history of these 
varieties follows. 

Cory Thornless Blackberry 

Charles Beede, who was working tor 
Martin Muehli in 1908 near Chinese 
Camp, California, noticed a_ thornless 
cane on a Mammoth blackberry plant 
which stood at the end of a berry row 
and upon investigation he found that 
only one of six canes was thornless. Ar. 
eede became interested and cut off 
all the thorny canes. He then rooted 
the tip ot the thornless cane and 
propagated a tew thornless plants. 
Later, in an attempt to secure plants 
trom the roots Beede made cuttings 
of the whole root but all plants grown 
from root cuttings of this variety were 
thorny. 

About 1911 Beede went to work for 
Walter C. Cory, a neighbor, who be- 
came very much interested in_ the 
possibilities of the variety and shared 
the interest of young Beede. Cory 
finally secured control of the variety 
and soon he had the name “Cory 
Thornless Blackberry” copyrighted. 
He propagated the variety and had 
about 134 acres of it when the Extine 
Nursery of Modesto contracted for all 
of the plants for a period of two years 
and, through them, he handled be- 
tween 50,000 and 60,000 rooted tips. 

Cory continued to grow and sell the 
Cory Thornless until about 1918 when 


he disposed of his rights in the berry 


variety. His father, J. D. Cory, took 
over its distribution and has continued 
to sell plants up to the present time. 

The Cory was first exhibited at the 
International Exposition at San Fran- 
cisco in 1915. In 1917 it was exhibited 
at the California State Fair at Sacra- 
mento. 

Some nurserymen have unknowingly 
sold the Burbank Thornless variety 
for the Cory and this has led to con- 
siderable complaint about the non- 
productivity of the Cory. The true 
Cory is an excellent bearer when 
grown from well rooted, vigorous 
tips. The first propagations were 
grown in hills 8 feet by 9 feet and 
bore at the rate of twelve pounds ot 
berries per hill every third day at the 
height of the season. 

(Above account based on oral rec- 
ord as reported by J. D. Cory in June, 
1927, to H. M. Butterfield). 

The Austin Thornless Dewberry 

According to records supplied by 
Geo. M. Darrow of the United States 
Department of Agriculture this thorn- 
less dewberry was found on the place 
of Mrs. S. M. Austin, east of Gaines: 
ville, Texas. It was first actually 
fruited in May, 1912, by W. P. Austin, 
Gainesville, Texas and the name pub- 
lished in 1917. While the variety was 
supposed to be a chance seedling ot 
the Austin, being first noticed in a row 
of this dewberry variety, it may be a 
thornless sport from the root of an 
Austin (Mayes) dewberry. It re- 
produces true to type and plants grown 
from root cuttings are entirely thorn- 
less. Very vigorous canes from the 
base of a plant may have prickles 
when young but these soon disappear. 

The variety has been widely grown 
in the southern states and in the spring 
of 1924 was brought to Calittornia 
by the author. In 1925, Preston and 


mwas 
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Butterfield: 


FLOWERS OF THORNLESS 
VARIETIES 


Figure Il 


At leit, shghtly pink flower of Burbank 
Thornless; at right, above, flower of Austin 
Thornless Dewberry; below, of Cory Thorn- 
less Blackberry. 


Knott, large berry growers of Orange 
County, California tested it and since 
then others have grown and listed this 
dewberry. 
Burbank Thornless 

The late Luther Burbank of Santa 
Rosa, Calif., sent out for trial several 
thornless berry seedlings. W. -\. Hyde ot 
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Watsonville, tried out about six of the 
seedlings but pronounced all as having 
no commercial value. Mr. Burbank 
named two otf the seedlings the Santa 
Rosa and the Sebastopol, but nursery- 
men now group all of the seedlings 
under the common name, Burbank 
Thornless. Most of the seedlings are 
very slow to come into bearing and 
all seem to be rather poor in quality 

The exact origin of the Burbank 
Thornless is doubtful but it may have 
been derived trom Rubus ulmifolius, 
Schott, var imermis, Foche of Europe. 
There are also similar thornless wild 
blackberries reported near Bagdad. 
Characteristics of the Burbank Thorn- 
less indicate its possible relationship 
to these forms. 

Other Seedling Thornless Blackberries 

H. Ness in his work with ber- 
ries (See Vexras Bulletin 326) had a 
race ot seedlings from the MacDonald 
variety of blackberry that gave about 
50 per cent thornless plants in each 
eeneration. Professor Ness classified 
these as Spineless Erect and Spine- 
less Diffuse, according to the habit of 
growth. None ot them had any par- 
ticular merit and were finally discarded 
when Professor Ness discontinued his 
breeding work with berries. 

The writer crossed the Cory Thorn- 
less blackberry with the ‘Thornless 
Austin dewberry and secured seedlings 
in 1926 which averaged about 25 per 
cent thornless. ‘These thornless seed- 
lings look more like the pollen parent, 
the Thornless Austin, and have a very 
similar habit of growth. Most of 
these thornless seedlings are covered 
with a pubescence like the Thornless 
Austin, vet at least one is_ practically 
free of the hairy covering on either 
side of the leaves. Some of the seed- 
lings seem to have leaves more like 
the Cory Thornless than the Thorn- 
less Austin. None fruited in 1927. 
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NOTES ON THORNI ESS BLACKBERRIES 


Their Chromosome Number and their Breeding 


By Geo. M. Darrow 


ILI. who have picked either wild 
or cultivated blackberries or 
who have come to grief from 

unexpected contact with them have an 
abiding and heartfelt interest in thorn- 
less sorts. H. M. Butterfield, in the 
accompanying article, has called at- 
tention to the three thornless varieties 
in the trade at the present time. Some 
additional points are given below 
Which may possibly be of interest in 
this connection. 

The evidence given by Mr. Butter- 
field indicates that the Cory Thornless 
originated as a bud sport of the Mam- 
moth. It is, however, apparently a 
“chimera” with the sport tissue over- 
laving that of the thorny. When 
erown from root cuttings the buds 
Which torm the shoot develop only 
from inner tissue. QOccasionally also 
branches of the top revert to the 
thorny Mammoth, that is, the bud 1s 
tormed from the underlying tissue 
rather than from the outer thornless 
tissue (Figure 13). The Cory and 
Mammoth varieties are adapted only 
to the Pacific Coast regions. The Cory 
has been extensively tested in eastern 
States but the young canes usually 
are killed back to the ground each 
vear. Under such conditions new 
shoots often appear trom below the 
eround-level and are thorny. 

The Austin Thornless may also be 
a sport but, if so, it is not a “chimera” 
as is the Cory. When grown from 
root cuttings it is never thorny. 

The third variety, Burbank Thorn- 
less, is undoubtedly a seedling of a 
thornless garden form, a native of 
Kurope. The forms of this tested by 
the United States Department of Ag- 
riculture have been self-sterile as has 
also the Cory Thornless. Though the 
Jurbank Thornless has been of no 
value for its fruit it may be of con- 
siderable value as a ground cover in 


southern States. Its leaves are partly 
evergreen at Washington, D. C. and 
its dark green healthy foliage and 
abundant pink flowers make it very 
attractive. 

All of the few hybrids raised by the 
writer, (about 10 in number), of Bur- 
bank Thornless with Oregon Ever- 
green, a related European variety, 
have been sterile (Figure 14) although 
two hybrids of Oregon Evergreen with 
Himalaya, the latter also being of 
Kuropean origin, have been quite 
fertile. Ixplanation of this behavior 
has been furnished me by -\. Ek. Long- 
ley who has found that the Oregon 
I-vergreen and Himalaya belong to 
the 14-chromosome group of Rubi 
while Burbank Thornless belongs to 
the 7-chromosome group. In this case, 
as in the case of many crop plants, 
inter-group sterility apparently occurs. 
Longley has tound the chromosome 
number of the Austin Thornless to be 
28 which lead one to expect more or 
less difficulty in breeding it with the 
Burbank Thornless. 

Sesides these thornless varieties there 
is a thornless blackberry species (/u- 
bus canadensis) which is indigenous to 
eastern North America (Figure 12). 
It has been collected by the writer in 
northern Georgia (Tallulah Falls). 
Wisconsin, Massachusetts, Vermont, 
and Maine. Except for the Tallulah 
alls station it is apparently native 
to the higher mountains only, in its 
southern range, but in Maine it may 
be found in the lowlands. Its fruit 
is of only medium size but is of good 
flavor. It is often found with more 
or less prickles on the canes, a condi- 
tion thought to be due to past con- 
tamination with other species. Several 
introductions of varieties have ap- 
parently been made but none has beew 
successful. Near farm houses in 
Maine the writer has seen patches of 
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MUTATION IN CORY BLACKBERRY 
Figure 13 


A thorny branch from a shoot of the Cory Thornless blackberry. The branch is prob- 
ably pure Mammoth tissue while the shoot 1s a chimera with thornless tissue overlying 
tissue of the thorny Mammoth. Photo by C. A. Reed. 





A HYBRID BETWEEN THORNLESS VARIETIES 


Figure 14 


A completely sterile hybrid of Burbank Thornless* Oregon Evergreen blackberries. All 
seedlings from this cross have been both sterile and thorny. The Oregon Evergreen has 14 
chromosomes, the Burbank, 7. 
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THORNLESS SPORT OF HIMALAYA 
Figure 15 


Propagation of an almost thornless shoot 
of the Himalaya blackberry. This propaga- 
tion, however, resembles in some ways plants 
affected with a virus disease and it is barely 
possible that such a disease might so affect 
the plant as to hinder the formation of 
thorns. . 


+BRAINERD, Ezra and A. K. PEITERSEN. 
tion. It. Agr. Exp. Sta. Bul. 217, 84, illus. 
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this species which were prized for their 
fruit but were not cultivated. Longley 
has studied this species, and the forms 
examined by him had a chromosome 
number of 21/2, a number usually as- 
sociated with a first generation hybrid. 
srainerd and Pietersen} reported that 
its pollen was 85 per cent imperfect 
but that its seedlings showed no segre- 
gation under culture. Moreover, the 
species is found in mountain wood- 
lands, even in dense forests, and has 
been commonly considered as a basic 
species belonging to the semi-erect 
group of eastern North American 
blackberries. It is difficult to recon- 
cile its peculiar chromosome number 
and impertect pollen with its standing 
as a basic species. .\ satisfactory 
understanding of the utility of this 
species for breeding apparently most 
await actual breeding tests. In its 
typical form it seems to be a_ shade- 
loving cool-climate species and does 
not succeed generally under cultiva- 
tion. It has truited sparingly in the 
United States Department of \gricul- 
ture plantation near \Washington, D. C. 


In 19260 propagations of an almos: 
thornless sport of the Himalaya black- 
berry were seen in Oregon. Certain 
branches on the parent plant were 
nearly thornless and, when rooted at 
the tip produced nearly thornless 
plants. The leaves ot the sport were, 
however, somewhat wrinkled and sug- 
vested a virus disease infection. (fig- 
ure 15). 


In 1916 thornless shoots were seen 
on a plant of the Oregon [:vergreen 
at Puyallup. Wash., but as far as 1s 
known this has not been propagated. 


All these thornless forms need care- 
ful study in the hope of finding among 
them a type of special value, or ot 
producing through breeding with them 
varieties as valuable for general cul- 
ture as are the Cory Thornless and 


the Thornless Austin in the regions to 
which they are adapted. 
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